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Action  Environmental 
184  Riverview  Ave,  2"^  Floor 
Waltham,  MA  02453 

Re:  LIST  Detection  Survey 

515  Somerville  Ave. 
Somerville,  Massachusetts 


March  23,  2010 


Dear  Bob: 

In  accordance  with  your  authorization.  Radar  Solutions  International  (RSI)  conducted  ground 
penetrating  radar  (GPR),  electromagnetic  (EM-61)  induction  and  magnetic  surveys  at  the 
above-referenced  site  on  Tuesday,  March  2,  2010  and  Friday,  March  5,  2010.  RSI’s 
Geophysicist,  Ms.  Melanie  Denham  and  Geophysical  Technician,  Ms.  Katie  Dowty  conducted 
the  geophysical  surveys.  The  purpose  of  the  investigation  was  to  locate  possible  underground 
storage  tanks  within  the  survey  limit  defined  by  the  property  boundary  as  shown  in  a  plan  map 
supplied  by  Action  Environmental.  RSI’s  finalized  survey  results  and  interpretations  are 
summarized  below. 

LOCATION  AND  SURVEY  CONTROL 

The  site  is  located  at  51 5  Somerville  Ave  in  Somerville,  Massachusetts.  The  actual  survey  area 
was  irregularly  shaped,  due  to  an  irregular  shaped  property  boundary  and  limited  access  to  the 
outer  limits,  but  its  maximum  extent  was  approximately  270  feet  by  250  feet  in  size.  Survey 
lines  were  extended  to  included  as  much  of  the  area  as  possible  within  this  270  by  250  foot 
area,  but  could  not  include  parts  of  the  site  that  were  inaccessible. 

RSI  personnel  established  a  geophysical  survey  grid  using  fiberglass  taped  measurements  and 
referenced  baseline  270N  to  the  northern  most  wall  of  an  existing  and  abandoned  building. 
Line  90E  is  coincident  with  the  eastern  portion  of  the  wall  where  it  intersects  with  line  270N. 
This  baseline  of  90E  was  extended  the  southern  limit  where  it  ended  at  a  dirt  and  debris  pile 
near  40N.  The  pile  was  inaccessible  to  survey  and  encompassed  and  area  between  ON  to  50N 
and  from  40E  to  100E.  RSI’s  geophysical  lines  were  oriented  parallel  and  perpendicular  to 
these  existing  building  walls. 

Along  with  the  previous  mentioned  dirt  pile,  there  were  other  obstacles  and  areas  that  were 
inaccessible  for  either  one  or  more  of  the  geophysical  methods  used.  Previous  LIST  removal 
took  place  in  the  area  from  50E  to  80E  and  1 20N  to  1 60N  and  also  from  1 1 0E  to  1 50E  and  20N 
to  40N.  There  was  limited  GPR  coverage  in  these  areas  as  the  terrain  made  it  nearly 
impossible  to  keep  the  antenna  coupled  to  the  ground.  Two  large  metal  dumpsters  were 
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located  on  site  and  may  influence  the  EM-61  data.  One  was  referenced  from  grid  node  (185E, 
35N)  to  (1 75E,  60N).  The  second  was  from  grid  node  (30E,  1 1 5N)  to  (42.5E,  1 40N).  Just  west 
of  the  first  dumpster  was  a  second  pile  of  dirt  and  debris,  located  from  1 60E  to  1 75E  and  from 
35N  to  55N.  Covering  the  ground  from  60N  to  90N  and  from  225E  to  250E  were  stacks  of 
scrap  metal  and  fence  pieces.  A  small  building/  shed  was  located  from  75N  to  95N  and  from 
around  245E  to  the  fence  along  line  255E.  Near  and  around  grid  node  170N,  100E  multiple 
55  gallon  drums  were  present  above  ground. 

A  concrete  slab/  foundation  covered  the  site  from  200N  to  270N  and  35E  to  90E.  This 
reinforced  concrete  was  surveyed  using  GPR  only,  due  to  the  presence  of  rebar.  Just  south 
of  the  slab  was  an  area  that  had  been  excavated  due  to  the  presence  of  asbestos  in  the  tiling. 
This  area  was  not  surveyed  using  GPR  as  the  terrain  condition  was  too  rough,  and  a  tarp  that 
was  covering  the  region  had  pools  of  water  on  top.  EM-61  and  mag  were  used  here. 

A  metal  chain-link  fence  bordered  the  property  boundary  along  the  north,  east  and  south  edges. 
In  some  places,  due  to  brush  and  other  remains,  RSI  was  not  able  to  access  all  the  way  to  the 
fence.  An  access  road/  driveway  is  located  in  westernmost  portion  of  the  site. 

RSI’s  reference  to  other  existing  features  such  as  monitoring  wells  and  drain  covers  can  been 
seen  in  the  attached  figures,  along  with  the  survey  limits. 

EM-61  lines  were  oriented  east-west  and  were  spaced  every  2.5  feet  apart.  RSI  collected  5 
EM  data  points  every  second  for  total  coverage  of  the  area  of  investigation.  GPR  lines  of 
coverage  were  obtained  along  EM-61  and  along  orthogonal  lines  spaced  5  feet  apart.  The 
location  of  GPR  traverses  and  our  interpreted  results  have  been  plotted  on  Figure  3.  Figure 
4  presents  combined  EM-61  and  GPR  results.  Mag  data  was  collected  where  the  site  was  free 
from  aboveground  metal  along  lines  oriented  east-west.  Contoured  Mag  results  are  seen  on 
Figure  5. 

METHODOLOGY 

RSI  used  multiple  geophysical  techniques  to  best  meet  the  objectives  of  Action  Environmental 
and  its  client.  RSI  first  used  a  GEONICS  EM-61  time-domain  electromagnetic  instrument  to 
detect  buried  metal. 

This  technology  measures  the  strength  of  the  electromagnetic  field,  measured  in  millivolts, 
induced  within  buried  metal  objects  after  the  primary  electromagnetic  pulse  has  been  switched 
off.  High  induced  voltages  indicate  the  presence  of  above  or  below  ground  metal.  Induced 
measurements  are  recorded  at  two  coils  located  at  different  heights.  In  the  absence  of  any 
metal,  the  differential  (i.e.  the  value  at  the  top  coil  minus  the  value  at  the  bottom  coil)  is  zero. 
Positive,  high-amplitude  differential  readings  indicate  that  metal  is  likely  to  be  present  below 
grade.  Measurements  are  obtained  at  four  discrete  “time-gates”,  after  the  transmitted  pulse  has 
been  switched  off.  The  larger  the  induced  response,  especially  at  the  later  time-gates,  the 
larger  metal  objects. 
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EM-61  data  were  collected  along  lines  using  a  line  spacing  of  2.5  feet.  At  the  office,  EM-61 
data  were  transferred  to  a  computer  and  contoured  (i.e.  data  with  similar  values  were  shaded 
similarly  to  bring  out  patterns  of  high  and  low  values).  Appendix  A  describes  the  EM-61  method 
and  its  limitations  in  more  detail. 

GPR  data  were  acquired  using  the  GSSI  SIR  3000  digital  radar  system  with  a  400  MHz 
antenna.  The  radar  antenna  propagates  high  frequency  radio  and  microwave  energy  into  the 
ground,  where  this  energy  is  reflected  back  to  the  antenna  by  materials  of  differing  electrical 
(i.e.  dielectric  and  conductivity),  and  to  a  lesser  extent,  physical  properties.  Generally,  the  more 
conductive  the  soil/material  and/or  groundwater,  the  less  the  GPR  signal  penetration  and 
resolution  there  is.  GPR  provides  a  pseudo  cross-section  wherever  the  antenna  was  moved. 
Possible  LIST s,  if  present,  would  show  up  as  large,  hyperbolic  reflectors  when  the  antenna  was 
moved  across  their  short  axis.  (The  same  LIST  would  produce  a  flat  or  slightly  dipping  reflector 
when  the  antenna  was  moved  parallel  to  the  UST’s  long  axis.  GPR  records  would  also  give  an 
indication  of  their  approximate  depth. 

RSI  also  used  a  Geometries  858  total  field  cesium  walking  magnetometer  to  help  map  iron  and 
steel  targets.  The  magnetic  method  works  on  the  principle  that  ferrous  (iron-steel)  objects 
cause  localized  disturbances  (“anomalies”)  in  the  earth's  total  magnetic  field  that  are 
measurable  with  the  magnetometer.  Iron  or  steel  objects  may  be  detected  to  depths  as  great 
as  25  feet,  depending  upon  the  magnetic  mass  of  the  target(s)  in  question  and  the  type  of 
magnetometer  used.  The  greater  mass,  the  larger  the  disturbance  recorded  in  the  earth’s  field. 
A  single  metal  drum  buried  about  4  feet  below  grade  may  produce  an  anomaly  of  60  to  200 
gammas.  A  single  1 0,000  gallon  LIST  can  produce  an  anomaly  in  the  order  of  several  thousand 
gammas. 

RESULTS 

GPR  signal  penetrated  a  maximum  of  8  feet  at  the  site,  although  more  typically,  penetration  was 
only  about  6  feet.  In  some  areas,  penetration  was  limited  to  about  4  feet,  especially  beneath 
the  former  building  slab  where  there  was  reinforcing  present.  The  fill  appears  to  typically  have 
multiple  targets  characteristic  of  “urban  fill”.  Figures  1  and  2  summarize  our  EM-61  results 
from  the  differential  response  and  third  time  gate.  Figure  3  shows  interpreted  GPR  data  from 
the  visual  inspection  of  data  using  RADAN®,  while  Figure  4  shows  contoured  magnetic  data. 
Figure  5  shows  a  combination  of  the  EM-61  differential  and  GPR  results.  All  results  are 
presented  in  a  scale  of  1  inch  equals  30  feet.  Key  results  are  presented  below: 

•  EM-61  time  gate  3  and  differential  results  (Figures  1  and  2)  shows  one  strong  EM 

anomaly  centered  near  65E  and  90N.  The  amplitude  and  shape  of  this  anomaly  suggest 
a  larger  metal  target,  possibly  a  small  LIST.  Magnetic  data  (Figure  4)  shows  a  magnetic 
low  and  magnetic  high  to  the  south  of  the  metal  target,  confirming  that  it  is  iron  or  steel 
in  composition.  There  is  another  magnetic  low  immediately  south  of  this  target.  GPR 
data  (Figure  3)  indicate  that  there  is  a  moderately  large  tank-like  target  coincident  with 
the  EM  and  magnetic  anomalies.  This  target  was  observed  at  a  depth  of  approximately 
1  to  1 .5  feet  below  grade,  and  may  correspond  to  a  small  waste  oil  tank,  oil  water 
separator,  or  possibly  a  septic  tank.  GPR  also  indicates  that  there  is  a  pipe  trending  to 
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the  south,  parallel  to  63E  to  64E  toward  an  area  previously  excavated  by  Action 
Environmental. 

•  Numerous  other  GPR  reflectors,  both  large  and  small  targets,  were  observed  throughout 
the  site  (Figure  3).  Most  do  not  have  a  corresponding  EM  or  magnetic  anomaly, 
suggesting  that  they  are  mostly  comprised  of  non-metallic  materials,  such  as  concrete, 
brick,  boulders,  etc.  Some  may  be  attributed  to  pipes,  the  inferred  trend  of  which  has 
been  plotted  on  Figures  3  and  5. 

•  Both  EM-61  and  magnetic  data  show  a  diffuse,  large  area  in  which  above-background 
induced  voltages  and  magnetic  values  were  observed.  GPR  shows  numerous  small 
targets,  but  not  any  one  target  could  account  for  the  high  EM  and  magnetic  values 
observed  there. 


SUMMARY  AND  RECOMMENDATIONS 

One  small  LIST  may  possibly  be  present  within  the  area  of  investigation  near  64E  and  90N. 
The  target  is  small,  but  is  comprised  of  metal,  as  indicated  by  both  the  EM  and  Magnetic  data. 
The  top  of  the  target  is  only  approximately  1  to  1 .5  feet  below  grade.  It  is  possible  that  this 
target  represents  a  small  waste  oil  tank,  oil-water  separator,  or  septic  tank.  A  pipe  appears  to 
trend  due  south  from  it  into  an  area  that  was  previously  excavated  and  USTs  removed. 

Because  the  nature  of  geophysics  is  interpretive,  based  on  sometimes  subjective  interpretation 
and  limitations  of  the  data,  RSI  recommends  that  confirmatory  test  pits  be  performed  at  the 
following  location: 

1 .  64E,  90N:  possible  small  UST,  probable  metal  target  1  to  1 .5  feet  below  grade. 

Action  Environmental  may  opt  for  additional  test  pits  in  areas  in  which  buried  metal  is  indicated 
by  both  EM  and  magnetic  data. 

We  appreciate  this  opportunity  to  work  with  Action  Environmental.  Please  call  should  you 
have  any  inquiries  regarding  this  or  future  assignments. 

Sincerely, 

RADAR  SOLUTIONS  INTERNATIONAL 

j3<ru<\  ^  — 

Doha  Kutrubes,  M.Sc.,  P.G. 

President  and  Senior  Geophysicist 
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APPENDIX  A 


EM-61  METHOD  OF  INVESTIGATION 

Manufactured  by  Geonics,  Inc.,  the  EM-61  is  a  time-domain  electromagnetic  instrument  developed  to  find 
unexploded  ordinances  (UXOs)  and  other  buried  metal  targets  in  environments  where  there  may  be  a  lot  of 
interference  from  surface  metal  and  overhead  power  lines.  According  to  tests  conducted  by  the  manufacturer 
and  reports  from  other  geophysical  service  providers,  the  EM-61  is  has  a  sensitivity  sufficient  to  detect  metal 
objects  as  small  as  a  few  centimeters. 

The  EM-61  operates  on  the  principle  that  the  time-decay  rate  (i.e.  transient  pulse)  of  a  signal  induced  in  metal 
decays  proportionally  to  the  mass  of  the  metal  object.  The  EM-61  works  by  generating  an  EM  signal  of  known 
frequency  and  voltage  at  the  transmitter,  located  in  the  backpack  configuration.  In  the  presence  of  metal 
objects,  an  EM  signal  is  induced  when  the  transmitted  signal  is  applied.  When  the  transmitter  is  switched  off, 
the  induced  field  decays  at  a  rate  specific  to  the  metal  mass  in  which  it  is  induced.  The  EM-61  top  and  bottom 
receiver  coils  measure  the  decay  voltage  at  four  specific  times  (i.e.  “time  gates”)  after  the  transmit  pulse  has 
been  shut  off.  The  amplitude  of  the  voltage  after  the  transmit  pulse  has  been  shut  off  is  proportional  to  the  size 
of  the  metal  object:  the  larger  the  voltage  (as  measured  in  millivolts)  at  the  time  of  the  measurement,  the  larger 
the  metal  object.  High  residual  voltages,  especially  at  the  later  time-gates,  indicate  large  metal  objects. 
Negative  voltages  can  also  indicate  both  above-ground  and  buried  metal. 

The  EM-61  operates  by  pulling  or  pushing  the  instrumentation  along  survey  lines  that  were  spaced  1  meter  apart 
for  this  survey.  Data  can  be  collected  using  an  encoder  or  “DMI”  -  distance  measurement  instrument,  which  is 
built  into  the  EM-61 's  left  wheel,  or  manually.  The  station  spacing  varies,  depending  upon  the  application.  For 
this  survey,  data  were  collected  using  the  DMI  with  a  station  spacing  of  0.2  meters.  Additionally,  manual  marks 
were  added  at  a  spacing  of  2  meters  for  subsequent  “rubber  sheeting”  of  the  data. 

Four  different  data  sets  are  generated  from  the  two  measurements  made  at  top  and  bottom  receiver  coils: 
bottom,  top,  differential,  and  noise.  Data  obtained  from  the  bottom  receiver  coil  is  considered  to  be  most 
representative  of  buried  and  above-ground  metal.  Information  from  the  top  receiver  coil  is  used  with  bottom  coil 
measurements  to  calculate  the  differential  data,  which  result  from  subtracting  top  coil  measurements  from 
bottom.  Differential  measurements  help  determine  whether  the  source  is  from  the  above  or  below  ground 
sources.  Differential  data  are  used  to  can  also  minimize  the  response  from  at  or  very  near  surface  (i.e.  1  cm 
deep  or  less)  metal.  Positive  voltages  in  the  differential  contour  map  shown  in  red,  magenta,  and  pink,  indicate 
buried  metal.  Blue  or  black  filled  contours  indicate  above-ground  sources  of  metal.  The  “noise”  calculations 
represent  the  bottom  coil  data  that  has  been  filtered  to  reduce  the  noise  from  spurious  EM  interference  from 
overhead  power  lines,  etc. 

SURVEY  LIMITATIONS 

While  differential  and  noise  measurements  help  reduce  EM  noise  from  adjacent  power  lines,  cell  phone  and 

radio  towers,  etc.,  the  may  not  eliminate  them  completely.  Therefore,  in  urban  environments  cSata  mav  aooear 
noisy  and  not  have  a  lot  of  continuity.  ’  ^  ppear 

For  maximum  sensitivity,  the  EM-61  meter  should  be  calibrated  in  an  area  free  of  buried  metal  and  overhead 

power  lines.  Because  the  survey  area  had  significant  sources  of  cultural  noise,  the  EM-61  instrument  wa«?  nnt 
calibrated  on  site.  vaoiiui 
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APPENDIX  B 


GROUND  PENETRATING  RADAR  METHOD  OF  INVESTIGATION 

A  GSSI  SIR  3000  radar  system  with  a  500  megahertz  (MHZ)  antenna  was  used  for  the  survey.  GPR  data  were 
collected  continuously  along  survey  lines  and  displayed  on  a  monitor.  GPR  data  were  also  simultaneously 
recorded  on  a  hard  drive  for  post-survey  processing.  The  horizontal  scale  on  each  GPR  record  is  determined 
by  the  antenna  speed.  Survey  stations  are  recorded  on  GPR  records  by  pressing  a  marker  button  as  the 
antenna's  centerline  passes  each  grid  node  (at  5  foot  intervals  for  this  survey).  The  vertical  scale  of  these  radar 
"cross-sections"  is  determined  by  the  recording  interval,  which  was  60  nanoseconds  (ns).  The  recording  interval 
represents  the  maximum  two-way  travel  time  in  which  data  are  recorded.  This  recording  interval  was  selected 
to  be  greater  than  the  anticipated  maximum  two-way  travel  time  during  which  real  GPR  reflections  might  be 
observed.  GPR  travel  times  were  converted  to  depths  using  an  approximate  dielectric  constant  determined  from 
typical  soil  propagation  velocities  from  similar  sites. 

The  GPR  method  operates  by  transmitting  low-powered  microwave  energy  into  the  ground.  The  GPR  signal  is 
reflected  back  to  the  antenna  by  materials  with  contrasting  electric  (dielectric  and  conductive)  and  physical 
properties.  Metal  objects,  such  as  USTs  and  pipes  typically  produce  high-amplitude  hyperbolic  reflections  on 
the  GPR  records.  Sometimes  concrete  blocks,  bricks,  and  cobbles  cause  similar  signatures  on  the  radar  record. 


SURVEY  LIMITATIONS 

GPR  signals  propagate  well  in  sand  and  gravel.  Conditions  such  as  clay,  ash,  road  salt,  and  fill  saturated  with 
brackish  or  otherwise  conductive  groundwater  cause  GPR  signal  attenuation  and  loss  of  target  resolution  (i.e. 
limited  detection  of  small  objects).  Typically,  when  background  conductivity  measurements  exceed  30  millimhos 
per  meter  (mmhos/m),  GPR  signal  penetration  is  limited  to  3  to  5  feet.  Reinforced  concrete  also  limits  GPR 
penetration  and  resolution.  Signal  penetration  through  reinforced  concrete  is  quite  variable,  ranging  from 
approximately  1  to  5  feet  depending  upon  the  type  and  spacing  of  metal  reinforcing. 

GPR  is  an  interpretive  method,  based  on  the  subjective  identification  of  reflection  patterns  which  may  not 
uniquely  identify  a  subsurface  target  or  stratigraphic  horizon.  For  instance,  the  hyperbolic  reflector  corresponding 
to  a  utility  is  similar  in  reflection  and  depth  characteristics  to  that  produced  by  a  metal  scrap  or  cobble.  Obtaining 
data  along  multiple  survey  traverses  helps  to  determine  the  size,  shape,  and  continuity  of  buried  objects.  For 
instance,  buried  utilities  are  interpreted  from  hyperbolic  reflectors  of  similar  depth  and  appearance,  which  are 
aligned  along  adjacent  lines.  Reflections  from  USTs  are  asymmetric:  reflectors  appear  flat  and  of  finite 
dimensions  when  the  antenna  moves  parallel  to  the  USTs  long  axis,  but  appear  as  large  hyperbolic  reflectors 
when  the  antenna  crosses  obliquely  or  perpendicular  to  the  short  axis  of  the  UST.  In  both  instances,  UST 
reflectors  are  of  finite  length.  GPR  data  interpretation  is  more  subjective  than  that  for  most  other  geophysical 
methods,  and  confirmation  using  boreholes  or  test  pits  is  strongly  recommended. 

Changes  in  the  speed  at  which  the  antenna  is  moved  between  stations  causes  slight  errors  in  horizontal 
distance  interpolations  and  hence  interpreted  object  positions. 

The  antenna  radiation  pattern  is  cone-shaped,  emanating  GPR  signals  approximately  15  degrees  from 
horizontal  fore  and  aft,  and  about  45  degrees  from  horizontal  along  the  sides  of  the  antenna,  depending  upon 
the  dielectric  properties  of  the  soil.  Therefore,  buried  objects  may  be  detected  before  the  antenna  is  located 
directly  over  them.  Due  to  this  effect,  GPR  anomalies  often  appear  larger  than  actual  target  dimensions. 
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aMM  Vwiturv,  lncA;«iwral  ChMnical  Corp. 
(608)  872-6000 
(608)  BT6-S271  Fa* 


H70/ 


’ '17793 


Cltem: 


fjJbrkI  lieali'f  q«j  Ooitbawftt 

r-nh- 


LalxK  -  Matarlal  -  Equipment 

JobSlieat 


T&M: 


Contract: 


Oonarator  Namor^ 
Job  Location: _ 


Job#: 


Lump  Sum:  I 


Day  S  Data:  U£n 


SIta  Contact:. 
PbonaiPa: 


Manlfaotra 

- 22c 


'7^ 


F>F«m 

n  CT«CIm 

liotf  r«d«Utai 

aO>8^0MtH 

O-OMvw 

C-OM 

*  eo-ewi 

r  m'rwMCti* 

Labor 


Name 

COM 

StMt 

Tim# 

Arm* 

ffSIH 

Dapwt 

Ski 

noiah 

Tim* 

Lunch 

BiMk 

CfOy^A 

£0, 

< 

M) 

IkAUn 

^T, 

—r^ 

<S65OTt - 

Hr 

II  i 

fe_ 

_ i 

r\ 

Matariaia 


Of- 

ttaia 

Or- 

Ham 

Level  C 

Cubic  Yard  Boxes 

Levels 

Flex  Hose 

CSE  Gear 

Sorbent  Pads 

RoSaoTPoly 

Sorbent  Boom 

Poly  Bags 

Speed!  Dry 

Duct  Tape 

VermiculilB 

Open  Head  Steal 

Meters:  j 

Cbsad  Head  Steel 

a 

Open  Head  Poly 

5 

'^4fl8liJ  TiudL 

cioaed  Head  Poly 

5  Gal  Pails 

Type 

Ftaatf 

HrsJ 

Notes 

Tractoi/Tiaaer 

Vac(StralDM) 

Vactor 

Box  TrviekAJa  QUn 

RolUXr  Truck 

^ 

PtduiprVSn 

SneWw 

Bobenw 

CompcMMrnr 

Otumlof 

RcSOflConWnnr 

taut 

’ 

PrnMura  VWMhnr 

Pvmpn 

-z 

Hona>e* 

How-r 

HoM-r 

rtoM-r 

■Mac.  Hand  Toola 

SpSTraSar 

Dtspoesl  FaeWtv:  po  §: 

Arrival  Tima: 

Arw/ysis  Complete: 

Off-Load  Tane; 

Arrive  Back  Q  Shop: 

Subcontractora 


Company 

Daacrlptton 

QtyJ 

Hra. 

Sary^caa.Parfonnad  .  ^ 

y&/> 


L  z-iai/  ■ 

I — u.  .«■  .<jr - —  ' 


7m* 


Worfc  Naading  Complation: 


Job  Comptate: 


Yea: 


No:|  1 


Clienl:. 

Titia: 


Whila- Job  Folder 

OOC  DM 


Yallow  •  Payrd 


Pink  •  Customer 


Graan  -  Project  Coordinator 


Cycle  Chem 

Th>  Envfaronmutal  anric—  Sourct 
DISCREPANCY  NOTICE 


Date 


09/21/10 


CuatomaR 

GENERAL  CHEMICAL 

133-138  LaAND  ST. 

FRAMfNGHAMMA  (wad) 

4 

• 

HVorkOrdCR 

112888 

4 

Oanatater. 

^ORL0 115  NOMINEE  TRUST 

515  SOMERVILLE  AVENUE 

60MERVILLEMA  (957004) 

DatoRacaNad: 

oamvio 

QuiBty  Control  procadur—  paHbnwd  on  ttta  abov  rtfimncad  w«>t»  ahlpment  h«v  rfwted 
tha  foOoiiiilng  dhcrapMioiaa  wNh  aWiar  tha  aooapCanea  eiNarla  or  tha  MalwM  Profito  8ha^ 
tliat  laquha  changkio  tia  diapoaal  tiaalmaiit  orSia  coat 

OPF8PBC 

UBrONSBltBQllBSlBD 


WMtoNama: 

QASOUNE 

ManHiaat: 

|005881042JJK 

Una  Ham: 

|PaQe1  Line 

tnNfUci 

Coda 

«>  a  a  », 

Prioa 

^  V  • 

I^Vw 

SS5^  - 

Naaf  Pitoa 

“  .  • 

DrumSfaca 

Coat 

Ineiaoaa 

• 

^  .  » 

Quantity 

Total 

IK 

TBD 

:  TBD 

2 

TBD 

>laefapaiiBy:  llatarWwMiioCprolliadaacoiitNtitnoPCBB,biitwlianaaainptaiaaiMlyaad 
n  tha  laboraloiy.  It  wat  faund  to  contain  ll^ppm  PCBa,  9.8|ipni  PCB'a . 

H.EA8E  CHOOSE: 

C  ^ NatartallaNOTraflulatedbyTS^^ 


:  IktotoiW  toTSCAragulatodlfBD'^- 


V  v 

.  »*A  ••  .  ...  /.''.St  vX  'v:sV».  /  V* 

*  e 

^  k  »•* ®  .*•'»  *^‘l*s*  »*N  ^ *•  *i  *' *  *■■ 

•  » '••V- '.C  *,  Vv,vA.'s  ',s*-v  v'V  *  *.*  '*v  .'i.*. 


Wiwto  NanM:^ODDARD  SOLVENT 


r 


nltwt 


006881042JJK 


Um 


IttflKraflO 


Una 


Product 

Code 

Prfca 

I^PW 

Product 

Code 

New  Price 

DrumSia 

Coat 

Increaae 

QuantlCy 

Total 

IK 

TBD 

56GDM 

TBD  . 

1 

TBD 

DIserapMicy:  MaterWwaaiwtpinolUadMconliiiiliigPCBa^bijtwIianaMmplaiiaiMilysad 
In  1h9  laboratory,  It  waa  found  to  contain  19.3ppm  PCBa, 

l>LEA8E  CHOOSE: 


Mafortal  la  WOT  ragulafod  by  T8Cg> 
B:  Nhtartal  fo  T8CA  roguMad  $TBD 


WaeteName: 

STODDARD  SOLVENT 

Manifaet 

0058ei042JJK 

Line  NamsjPaoe  1  Line 

Product 

Code 

Prioe 

Product 

Code 

New  Price 

DrumSIaa 

Coat 

bieraaae 

Quantity 

Total 

IK 

PCBT1 

MMib 

656DM 

■MM 

1 

CMacropancy:  Material  was  not  profflad  as  containing  PCBa,  but  wtion  a  aampla  la  analyaad 
In  the  tebontory,  It  waa  found  to  eontabi  260.2ppm  PCBa. 


PLEASE  CHOOSE: 

A:  Material  la  NOT  ragulated  by  T8CA 


(plfotertellaTSCAragulatea:^  Ot/ty  tS^cMctSc  CMicOOFTtATy^ 


(Total  Coatliw 


z3B 


Cycle  Cham  vHII  proceaa  an  rateranoad  waateatraama  and  bivoloaforthe  Hated 
chaigaa  If  no  laaponaa  la  raealvad  In  twanty-four  houra.  Pteaaa  authortea  the  above  ehanoea 
. baoklo90S3S60«66or0ifi2  *  . . — 

_ ! _ f/ZL/ze/Ci 

Name  r  Company  Date  ^ 


cbaigaa  if  no  laaponaa  to  n 
by  algnlna  below  and  texiiM 

Name  r 


'^4SmP  a*/  fMS  ^fiss*jce  or  TWA^ 

or  'pc&  xV  M/y  H473fX*Acf  rTrJTSP 

op  fKAc^ssrr  >*f'  PAc^*.tTy  , 

•PAPf  AfAt'  7S  AT  AfiPotcMPAa,  y^/ 

CA0t»jr-  rtATf  TAiAuA^ATOBr  aP  AAAM,fit^r  *"< 

PAA  ptP  <jMfr9Ar AxAS'P^  ?a>  ca*J7ifA*-Tor- 


NriXCUi^OiMir 


OENERATOirS  WASTE  PROFILEWEET 


A.  GMtnrtor  kifbnnation 


AAM^TE  ReCYCUMiGOWOtATION 


1.  GENeRATOfiNAME;  worW  1 1 5  Nomince  Trust 


2.  ailE  fTRST  ADORCn-. 
>.anECfTY.SrATe: 

4.  TKMMCM.  OONTACT: 


PO  Box  95025 _ ■ 

Ntewton.  MA  02495  _ 

Duncan  Wood _ &PHoig:  eo3 -^15^182 


PoOTRBffSiTEuS!^  CofwlfiicBons«».lorn»rconim*idal  laundry  and  fabric  cu^ 

2.  PROCESS  oerBVkTMG  WASTE:  Ronwval  of  abandoned  gasolne  tanks  _ 


C.  MatsrW  Dtscriplion 

1.00»rTAMMM(T6: 

VSWMMOOIICT 

_»Si_QA80UHE 

_ KEKOSBC 

_  MESa 

_ •2PUaOR. 

_ iAPUaOK. 


.  f 


ssFuaot. 
MOTOR  OH. 
NvomuucjnjuD 
ISNEIMLOI. 
TTTANSMKanNOH. 


UME^OUrnNOOH. 

JIM/JET-ArjETPUa 

OTHBUEXPUMN^ 


2.APPROtaMAtET>CAMOUWrOFbEBRtSMTHSMATERIM.'  _ % 

ARC  RETAINS  The  OPTION  OF  CHANQSIO  FOR  DORM  M  EXCESS  OP  IW  UNLESS  PREVIOUS  ARRANOeSENTS  ARE  MM3E. 


3.  HAS  TMS  SITE  REMEDMTON  BEEN  SUPBRVMED  BV 1ME  mOUCJIAIC  O^ARtMENT  OF  EfMRONMENTAL  PROTECTION? 


r  YES,  PICASE  ATTACH  tOR. 


LETTER 


CMto 


ItoARCi 
I N  40  CPR  PM  2BM  (b)<1 


GENERATOR  CERTIFICATION 


Dy  inw%  w  pranv  WOTi»  TO  iMnraof  CHDHM* 

1.  TMi  mMsN  nM  ■  llKSidm  WMS* «  SsHtwd  by  U8a>A  or  8<M>  of  MMho  RsoMWtont. 

^  I fW poraonG 01  viWsMi n OBMiviioms oonwivuo inB onwoooyipQonG omwMS nMHniiL ^■fowoni 

a.  71w  anMylcai  dMs  praoDMd  horoln  or  aRKtarf  hwMo  wMi'rMwid  ftom  tnUng  ■  nfsoMnlMivN  Mfiiplo  Ukon  In 
aoooRlMOO  aMi  40  CFR  2B1.20(cX  or  oqalnlBnl  luloA 

4i  saiif  cnsnBOOOOOwniMoniracNr  Of  BHMSW,  ww  uonmir  m  nonyara;  prior  b  provnnQ  bb  womb  10 
ARC.  ^  ,, 


SKMUniRE:  J- 


Trustee  of  World  115  Nominee  Trust 
TflUB: _ _ _ 


NAMEInitetortwisk  Mark  Coppola 


P.O.  Box  363  •  Eliot,  ME  03903 
Phone  207-439-5584  •  N.E.  809639^7303  •  Fax  207-439-5586 


16  2009  2tiaPH  HP  LASERJET  FRH 


Ejl?. 


MawachuMtte  Dspatlmtnt  Of  BnAronmsnial  FfMMtlon 
BunwafWMt  Sl»  Ctesoup 


BILLOPLAOmO 


t»siie«R«JOM) 


•WSC^2A 


A.  LOCATPiioPirrsoiiDaposM.siTmwdg 


iTION  WABTf  mm  OEMRATEO: 


SIS  aeaevlil*  jprtaua 


 toBarvllla 

-  -If  -  juna  2X,  2001 

^  Juha  12, 2009 

UMtenAM: 

ZPOatm 


021C3>0000 


awBTiatianti 

MMT 


Mmtm  mangm/m 


t  TnmgMumrnlttct 


MTWN  ASSOCWrSD  M1H  MX  OF  LMMO: 
Varld  US  9o»tn—  Truat 


W*x»  OappoU 


IMk 


TtuatM 


S2TS  NfttaztoMD  StrMt 


SMftCB 


HA 


2lf>Cidr 


0}4»«>00(>0 


(1X71  90-4154 


E 

□ 


C.  RKJTWiMlPTOlIMjaSIlOPPMiOliCOiOUCtBia  WMPraiWACTMWAM0CICTe»IWrW8»U.Cy  tAOIIO; 

0  fmmm  mm  □  oma  Q  Opmt  Q  arnmmr  Q  numm  omanFmim.  h, 

n.9.ts.  ctMf.  aia.  M,» 

V  AMelN%«»  4N^«rw^  ky  HULL.  c.  X1E  a.  H]} 


fail 


ii«mM« 


D.  TWMWIOanR  09  COMMON  CWMI9^»6lBI<tTWM: 

■awral  Spacifitata 


Wn  OrtiMi  •talilBftitVMtfkf  toVML 

^SSSi!S2SSsSU9B8lSZS^M 


•teM  f.  ciaxMa.  Sr. 


^  Prasldaac 


lO  SoM  IOCS 


Lyna 


HA 


zpcosk 


Q19ft4 


(tfl)  Sfs-Stw 


f  ACVrmVMIURV  Sltm/MMi  LOCAIKM: 

Asgragata  SacycLloig  Corporaclon 


OafHiPMit  *a>a  Poharty 


■^.  CIO 


04  Dow  lUtfliway 


CArTpwt 


HI  let 


KS 


awoDfK 


0Sf03 


7I1.341-SS40 


6f4«rFa 


^  1 

1 

HMIto  ! 

□ 

liMCf 

1 

□ 

□ 

14.9-M* 

MaiH.  1 

a 

1  UMKS 

\  HawMinM 

■Mt«  1 

□ 

1 

□ 

□ 

941 


□  T. 


lAMnaif: 


oMHDncraoswvMaawpMniwMngr.  soaisuwi 
_  te _ 


t07« 


l«ll 


amp  la  £uua  dt 13Pn 


HP  LASERJET  FAX 


P 


D>|»rtm>ntof  Eiw>roiiiwRt<alProtRCtlon 
BuTMtf  of  WmIr  fit*  C/Mntfp 


EC 


BWSC<012A 


TitWiHifta' 


asco* 


uoGPsnam 


Zf>C*4tc 


•iMiNA):  O  ***  O  O  awfiMPtlw  O 

O  VtHHinarOtfMOtb*  O  0— OieptCuruHw  mmu 

O  Q  - 

o  **»"  O  o*« _ 

WHUptaAilMlaMiy):  ^  Twk  ■aHomNtkirtpH  Q  OowHimw  O 

o  o 


«*MkglMa^  El  OanlM  Q  OMFmi  Q  ron  Q  MOn  Q  MCN* 

□  Mmmm  □  JPFwt  □  otmr. _ 


tav 


Q  unmtmmsimrtw*  Q 

iHVOnMAlliM  Q]  RWMMAMMnfKtIiMM* 
Q  Oiiurt'wR* Wmwwh imm  QoiMf _ 


WRMdUMinwMlnft  UtMMyOHi  Q  r>«M 


lllMMMdl!«4ani 
teOV. 


•tlhskat 


2aCL. 


IN*:  ftglBclMl 


RM  ii«M  a  M  am 

^••mpmM»p«mmat»iM0Mi4i>aii}«4(».wid 

WlafiwiiMaarM  CNN  imiR, 


•IMlM 


UF 


amH||y»iRmMw<iMmiWiiatamifaiaiciaait 

UiUo^ 

^*»■t 


■aiMM*iaMaai 
iniMt  miMM  ewai)^  wMt  iM  I 
■Mhl 


I  tka  ItaaaMM  Mtam  vIMi  l«  (M)  M 
I  oMmiara  rflie  CIMM.00N.  MX  M* 
J«n  MW*  M  iMiiaMM  aR 

w  p*  nwnspf  piMP*i%iw^ 


JUiL 


8«p  IS  2009  e*14PH  HP  LPSERJET  FRM 


P*6 


Mftichu— tt9  D«|>artm9nt  of  EnvIromnontRl  Protection 
BunMv  of  Waste  Site  Cleanup 

BKLL  OF  LADING  (pUfOMM  910  CMR40^0) 

\  OF  I 


BW8C-012B 


SUMMMfY  SHEET 


Nuiftw 


L  load  INFORMATION: 
Lo«d1: 

OMorSipnart: 

jnjtgntweKneiam 

^SY 


SonoB  RvnMiW^ 


lMdSte{Qu 


UnaorRmcpC 

Li  fk* 

/y.  y? 


ofTi 


LmO  2: 

‘Masrsuarwc  TnwefShiprvt; 

TrjATTiiafirRspMrtloir  TtBBwIMgMmenSan^ 


□  an  Qpn 


IMcawliOFidl^tnpgw«y8w«g*Rio<»Mnaaa: 
OiiBo'aniiK  TlrmalRMNix 

Loatf  9a>  (Ob.  y&kJ^ontf 


□  am  □  pm 


1  Load  3:  Sigtmjmc 

awMMI«r 

RteMns  PadteTcrriNtwy  Stsnct  RnNMAWwv 

• 

OMierSMpraM 

TMaefSNpnwt. 

□  am 

□  pm 

OMMRmkc 

Tam  oIReoBipt 

”^AM 

i 

r.n.! 

TiudFTMoi  IMgW«l9i 

OMIgnRaiy) 

(joMl  SatCoi.  yttUlml 

1 

1 

Load  4;  SBaMwt 

IMoavIriQ  rKlliQn«nBonry  Smo  n»ni—^a. 

i 

1 

OMelOipnanc 

Itnc  of  SNpmant 

□  am 

□  PM 

oatcrrMcMK 

Tn»  of  Racist 

C  AM 

□  PM 

IMMarNiMMt 

~n1r~aji 

Mart  (T  ay): 

UatfSOAica  y«hJton*> 

LoodS:  S«MhM 

f 

t 

!r  atofpga  NcpaMrtMlM: 

□  4M 

□ 

1 

TVna  of  RBiMipt 

□  am 

JPM 

TnKkn'MMr  RiMMiBR 

TIMrlMgl 

Mitepav): 

iMd  SM  (n.  ytSAM^ 

Loadfc  Spatai 

of 

□  am 

□  pm 

UtooIRmiBA 

□  AM 

O  PM 

TrudVTMdirlteFMIMc 

larata'flfav): 

Uatf  SMi  ioi.  ydMan*)’ 

J.  LOO  9HCCT  VOLUME  INFORMATION: 


icsTisnr 


ToWCaiWFofiMMtaLVdM^k  —O 

T0MIClRiw5f«Mrt«iMTNiPig*(au.y«k/|^|; 


Pas»l  Ml 


8»p  16  2008  2ilSPI1  HP  LR8ERJET  FRM 


P.7 


Wiiiichmitti  Dtpitiwntcf  Envlwiimutol  Prolictton  rimmr  niTr 

Bur—uofWk8»S»BClMnuf> 

BU  OF  LAOMOQMrManlto  9180111 40JMMI 
fUMUBkirrWBT  '  OF - 1 - 

HpMii  inOWlB  FVfW  1 

1  D  E  P 

[J 1  -  ajMC 

ILWIMMnrOPMPIKNTt:  OtfyVolWMtMM 

nt  OrtufWicrtFt 

t 

i 

r 

i 

1  1 

- j -  -■ 

i 

1  

1 

I 

1 

— 

r - 

1 

_ 

; 

•uMnMjr  thMlTMri 

■i  •fUJHf  T«littlilpp«4 

1 

lefi 


s»F  15  aoo8  atiePH  hp  lhserjet  frk 


JLil 


By  rtwnt  of  EiwirDnwwtrt  ProfcHon 
)  SmChanup 


D  L  P 


Butbpu  of  Wcafii  Chonup 

BLL  OF  LAOMQ  i»  ai«  cm  4*J0M 

suDMAirrsNEer 


BW8C-012C 


RMm  TiMMiy  MunMt 


-r 


2)606 


ONLY  comin  OM  COPY  OP  1W8  PAM  AMO  ATTACH  TO  TW  HHAL  COPY  OP  THt  tUMMAflV  •WET. 


L  ACHNOmiOQIIIllTOPMCIPTOPRfllKOiATIONWAfTSATMCCWWGrAaLnYORTtMPOlUAVtTOItAeE: 


T«K 


C€o 


OMr. 


OONOUCTMO  raaPONVI  AOmN  ABOOeiATID  WITH  TMA  nxop  UkOM6: 


wital  bmy  If  iM 

•MWntfki  taNkt  1^  M  «•  bMi< 
bt6aollMWtak 


MiwPPmmaOM): 


Nark  Coppola 


fYQilffS 


HP  LASERJET  FAX 


S»p  16  2009  2: 13Pn 


Pj.?. 


AQ3REaPTi;  RECYCLiNe  CORP 
434  DOW  HISHWRY 
PO  BOX  363 
ELIOT, ME  63903 

Custo««ri29~Oe''03 
WORLD  119  NOMINEE  TRUST 
PC  BOX  95029 


Tickst  No  R  90756 
Date  iea/3 1/2009 
Pnon*  I (207 >439-5384 
F*m  I (207 >439-5586 


NEWTON  MR, 02493 


REM  54 

SOIL  SOIL 


Qyobsi  66520  lb  Seal*  In  lOtia  . 
Tarai  37540  lb  ScaU  Out  10:24  . 


Natl  28960  lb 
14.490  tn 


Ceffcf  «nwiral  ffCUlid  %  burain  on  q.,y.Qq 


Cycle  Chem 

DISCREPANCY  NOTICE 


0001/10 


:ililMMR 

tSBUERALCICM^ 

133-108  laANDSr. 

FRMMNQHMIIM  M 

MoikOiSin 

112088 

4 

BmhmIh; 

W«6Alb‘l‘l6NQMMEElllll8r 

M8  80MERMUJE/WBIUE 

BOMBMUEIIA  (KTOOQ 

DitellioNtfBSs 

woono 

I 


r~r"~“  i-~f^ 


jOASGUNE 


Ikm 


•y^;V4 

Mbo 

*  n* 

W— Plfcl 

•-  *.•  'V 

Dnntt* 

•  ,•  •  •  «?  ♦•■ 
•  %  .» ^ 

Coot 

• 

•  •  • 

ToNI 

BC 

TBD 

^P» 

:  TBD 

2 

t*  ‘ 

$fBO'«>  A  ^:.v!.*:»:.\  4*-:. 


^•.:  v;^:,  .^. 

*. <>^r.  * •  ;*>X  *  •.•• .  r»*.  ‘^  v  v.>'  •  vk-v-  ;-;  ?•.• 

tS  ‘V^-w  KVr.V  *•*«..  '■*.••••''• ’.aV  •  ^  -,  • 

^ ^  •  "^*  ••"  ^•.♦,-  *'^-V»*  »  •*  »*\^  •  ■• '  •  ••’Sn"  ,*  '■•^^•^  •»■•  *.  ^,  *\,”  •  • 

•\* ,  ■'v  ..  ‘>  '.  •V  '.'•e*;»**-,’ '.s.*?,-',  ’  *.*  •;'>*»,*v 

‘a  ;v'-v:;.  .•  .*.*  •  :  r^i*.  'v  A  ••:;;; 


<  •V# '*.*•■•  '  ^  *  s  *•  * 


jncnWo 

Mm  Mi 


ML^NT 


biib 


MwiMn 

D^rnm 

TiM 

im 

ina^a 

TBO  '  .' 

1 

TBO 

RwMfMMto 


(  ^BiRMliibHOnriiww^iiifcyTlCO 


Ifiiiltilte’llCAitliiiiJirHn 


jraXMRDBOLVBrr 

pwlim*— ] 

UMRlwygil  Um 

Bw>Mm 

1 

1 

kmSm 

K  ~  :m 

M  _ 

0 

1 

btMktaniMv.IlM 

PLBMlCHOOti: 


kNGTiiWriMivTiCA 


mngi;>  tmr  i8^c4urg  ^ 


jrm  cTtitiMw  JSTTgn 


^4s4p  a*f  TMT  /Masoctf’  or  T>^4^ 

^  •y^JSu!0€i 

of 

*iMir  MfTAff^  rb  AfAA^€MScf.  mASu^^iv  ^  ^ 

4^0C4Se  of 


SOMERVILLE  FIRE  DEPARTMENT  FIRE  PREVENTION  BUREAU 


address#  519  ADDRESS  Somerville Ave 

/ 

^  OWNER  Gus  Service  Station 

OWNER  ADDRESS 
OWNER  CITY.TOWN 
OWNER  STATE.21P  MA 
OWNER  TEL# 


BUSINESS  NAME 
BUSINESS  TEL# 
PERMIT  # 

USAGE 

OCCUPANCY 


UNDERGROUND  TANKS  INSTALLED 


Install  Date  #  Size 


Product 


UNDERGROUND  TANKS  REMOVED 


Remove  Date 

# 

Size 

Product 

11-23-81 

1 

4000 

Gasoline 

2 

2000 

Gasoline 

08-21-82 

1 

500 

Heat  Oil 

08-21-89 

1 

500 

Waste  Oil 

07-13-90 

1 

2000 

Gasoline 

2 

4000 

Gasoline 

LOmiUkn  I  s 


' 

SOMERVILLE  FIRE  DEPARTMENT  FIRE  PREVENTION  BUREAU 

^RESS#  519 

* 

OWNER 

ADDRESS  Somerville  Ave 

Gus  Service  Station  business  name 

OWNER  ADDRESS 

BUSINESS  TEL# 

OWNER  CITY.TOWN 

TYPE  OF  INCIDENT 

OWNER  STATE.ZIP 

MA  INCIDENT  # 

OWNER  TEL# 

DATE  Oct  1 5,  90 

COMMENTS 

Waiver  site.  First  listed  LTB1 10/15/90,  First  listed  confirmed  10/15/90,  Waiver  approved  date  06/28/90, 
Completion  statement  received  ?/?/?. 


UNDERGROUND  TANK  SURVEY 


November  5,  2002 


TO:  Rizzo  Associates 
1  Grant  Street 
Framingham,  MA  01701 

Attn:  Jennifer  L.  DeAscentis 
RE:  21  E  for  515-519  Somerville  Avenue 

The  below  information  reflects  the  records  of  the  Somerville  Fire  Department  relative  to  underground 
tanks  installed  or  removed  within  the  City  of  Somerville  which  we  hope  will  assist  you  in  21 E  survey. 

You  are  advised  that  the  Somerville  Fire  Department  is  providing  this  information  "to  the  best  of  our 
knowledge"  and  bears  no  burden  for;  "infallible  records"  for  which  you  are  passing  on  this 
information  to  your  client. 


See  attached  printouts  for : 

21  E  for  515-519  Somerville  Avenue 

Abutters  and  locations  nearest  to: 

21  E  for  51 5-51 9  Somerville  Avenue 

For  records  of  spills  or  leaks  of  flammable  or  hazardous  materials,  see  attached  printouts. 
Information  found  for  this  report:  As  Follows 


Respectfully, 


James  Hodnett 

Deputy  Chief 

Fire  Prevention  Bureau 


SOMERVILLE  FIRE  DEPARTMENT  FIRE  PREVENTION  BUREAU 


I^RESS  #  515 

Kowner  Sal  Barterna 

OWNER  ADDRESS  6  Pickard  Lane 

OWNER  ciTY.TOWN  North  Reading 

OWNER  STATE^P  MA.  01 864 

OWNER  TEL#  978-664-441 1 


ADDRESS  Somerville  Ave 


BUSINESS  NAME 
BUSINESS  TEL# 
PERMIT  # 

USAGE 

OCCUPANCY 


John  Solomon  Inc. 
617-666-4411 


Clothing  Manufacturing" 


UNDERGROUND  TANKS  INSTALLED 


UNDERGROUND  TANKS  REMOVED 


Install 

Date 

#  Size 

Product 

9-22-52 

1 

10,000 

Solvent 

9-22-52 

1 

10,000 

Heat 

9-22-52 

1 

500 

Gasoline 

Remove  Date 


Size 


Product 


Inst  Date 


LumMLnis 


2002-  discovered  that  3  tanks  were  located  at  this  site.  File  shows  that  tanks  have 
not  been  removed. 


SOMERVILLE  FIRE  DEPARTMENT  FIRE  PREVENTION  BUREAU 


ADDRESS#  519 

ADDRESS  Somerville  Ave 

OWNER  Jim  DeVellis 

BUSINESS  NAME 

Massive  Video 

OWNER  ADDRESS 

BUSINESS  TEL# 

617-625-4211 

OWNER  CITY.TOWN 

PERMIT  # 

OWNER  STATE.ZIP  MA 

USAGE 

1 

OWNER  TEL# 

OCCUPANCY 

UNDERGROUND  TANKS  INSTALLED 


UNDERGROUND  TANKS  REMOVED 


Install  Date  #  Size 


Product 


Remove  Date 

# 

Size 

Product 

11-23-81 

1 

4000 

Gasoline 

2 

2000 

Gasoline 

08-21-82 

1 

500 

Heat  Oil 

08-21-89 

1 

500 

Waste  Oil 

07-13-90 

1 

2000 

Gasoline 

2 

4000 

Gasoline 

Inst  Date 


UUMMhWIS 


OF 


207  A  u 


APPROVED  TANK  YARD 
APPROVED  TANK  YARD  NO. 


r;.v.r.a<a  masst-cw? 


r 


JTX  — 

Tank  Yard  Ledger  502  CMR  3.03(4)  Number:  ^  A  Q  _ L 


I  certify  under  penalty  of  law  I  have  personally  examined  the  underground  steel  storage  ,,^r-c 
delivered  to  this  "approved  tank  yard"  ty  firm,  corporation  or  partnership  OUFFOt^is  St^U'CtS 

and  accepted  same  in  conformance  with  Massefcciwisetts  Fire  Prevention 
Regulation  502  CMR  3.00  Provisions  for  Approving  Underground  Steel  Storage  Tank  dismantling  yards - 

A  valid  permit  wzis  issued  by  LOCAL  Head  of  Fire  Department  FDID#  _[ _ 2  ^  _2  ^  transport 

this"  tank  to  this  yard. 

Name  and  official  title  of  approved  tank  yard  owner  or  owners  authorized  r^resentative; 


fe/Wj  fyiaiQ/nio 

■7- 

Ij  SI(2«mJRE 

TITLE 

DATE  SIGNED 

This  signed  receipt  of  disposal  nust  be  returned  to  the  local  head  of  the  fire  department 
roiD#  _±2.^  Ptirsuant  to  502  CMR  3:00.  (EACH  TANK  MUST  HAVE  A  RECEIPT  OF  DISPOSAL) 


FORM  F.P.  291  (rev.  9/88) 


(OVQt) 


MASSAGHUSETTS  STAIE  FIRE  MARSHAL'S  OFF: 


ppjj^PT  OF  DISPOSAL  OF  UNDERGROUND  STEEL  STORAGE  TANK 

NAME  AND  ADDRESS  C  TOMIArv^LLO  &  SONS _ 

OF  rrn  ‘  -  :tON  gt _ _ 

APPROVED  TANK  YARD  4^5  C‘,2£l _ _ 

APPROVED  TANK  YARD  NO.  J_  2—  Q—  J _  ^ 

Tank  Yard  Ledger  502  CMR  3.03(4)  Number:  _r/_0  n  /  ^  j_ 


I  certify  under  penalty  of  law  I  have  personally  exanined  the  underground  steel  storage  tank 
delivered  bo  this  "approved  tank  yard"  by  firm,  corporation  or  partnership  3)UFfO*-t^  S^(^0tC£^' 
j  and  accepted  same  in  conformance  with  Massachusetts  Fire  Prevention 

p«agnla»ir>n  ^02  CMR  3.00  Pt^isions  for  Approving  Underground  Steel  Storage  Tank  dianantling  yards. 

A  valid  permit  was  issued  by  LOCAL  Head  of  Fire  Department  FDID#  J_  IZ  -2  if:  to  transport 
this’ tank  to  this  yard. 

Name  ard  official  title  of  approved  tank  yard  owner  or  owners  authorized  representative:  . 

maiqn^  _ 

/'  SIGNATURE  TTILE  DATE  SIGNS) 

y 

This  signed  receipt  of  disposal  most  be  returned  to  the  local  head  of  the  fixe  department 
FDID#  7  i  ^  pursuant  to  502  CMR  3:00.  (EACH  TANK  MUST  HAVE  A  RECEIPT  CF  DISPCSAL) 


FORM  F.P.  291  (rev.  9/88)  (CWER) 


MASSACHUSETTS  SXATB  FIFE  hAR9ttL'S  OFFI 


RECEIPT  OF  DISPOSAL  OF  UNDERGROUND  STEEL  STORAGE  TANK 


NAME  AND  ADDRESS  - ;0’*M  C.  TO.V3AR4fe^ -af-SONS- - 

— »..■  - - 

APPROVED  TANK  YARD  ~  _ 

APPROVED  TANK  YARD  NO.  Jj _  ^ Q_ 

Tank  Yard  Ledger  502  CMR  3.03(4)  Number:  ^  ^  V 


I  certify  under  penalty  of  law  I  have  personadly  examined  the  underground  steel  storage  tank 
delivered  to  this  "approved  tank  yard"  by  firm,  corporation  or  partnership  ^uPf^Ot-iC 

I _ and  accepted  sene  in  ocnfotmance  with  Ma3s^xhu3^t3  Fixe  Prevwtiori - 

Regulation  502  CMR  3.00  Prwisions  for  Approving  Underground  Steel  Stor^e  Tank  dianantling  yards. 

A  va|id  permit  was  issued  by  LOCAL  Head  of  Fire  Department  FDID#  J_  ^  ^  transport 

this  tank  to  this  yard. 

Name  euid  official  title  of  approved  tank  yard  owner  or  oMers  authorized  representative: 


w/o  lTatar<Jo 

SIOATUKC 


Cf^o 

Tmi. 


:P'/3-9o 


date  signed 


...as  signed  reemipt  of  disposal  mmt  be  retyned  to  the  local  head  of  the  fire  department 
FDID#  j_  _2_  pursuant  to  50i  CMR  3:00.  (EACH  TANK  MJST  HAVE  A  Bin?Tt»r  Qp  DISPOSAL) 


FORM  F.P.  291  (rev.  9/88) 


(CMR) 


MASSAOtKETTS  STATE  FIRE  MARSHAL’S  CFFIC 


v  • 


DIMENSIONS 

Width  Length 

Tank  1  X 

Tank  2 - X - 

Tank  3  —  X - 

Tank  4 . X . 

Tank  5 - X - 

(feet)  (feet) 


.f.v* 


"5 


Tank  Removed  From 
(no.  street) 
(city  or  town) 


Fire  Department  ‘ 

Permit  #  ...jQaD.CC.-.U^isd^.. 

(if  applicable) 


r*  %*•  •  •  '  \  • 


.•  f  •  . 


Tank 


DIMENSIONS 
Width  Length 

1  --41_  X 


Tank  2 - X . 


Tank  3 . X 


Tank  4 . X . 

Tank  5 . X . 

(feet)  (feet) 


Tank  Removed  From 

(no.  street)  v 

. . . 

(city  or  town) 


F1^.Department___^^^.^.^y^^_. 

(if  applicable) 


DIMENSIONS 
Width  Length 

Tank  1 

Tank  2 - X . 

Tank  3 . X . 

Tank  4 - X . 

Tank  5 . X . 

(feet)  (feet) 


Tank  Removed  From 

A'A.Si)Cf&sai  Ik.  Aql-. 

(no. ,  street) 

. 

(city  or  town) 


Fire  Department 
Permit  # 


(if  applicable) 


GASOT.T>E  STATION  INSPECTIC^ 

Self-Service:  Y  N 


"locaUon!  5/*^  ^u’m/’YihIL  AUQ. _ Self-Services  Y  N  Dates  ? jlf/s'i 

Business  Narne:  ^US^S  $^/V//rP  Phone  4:  t 


Trade  Name  of  product  being  dispensed:  (^/TC-q 
CX^mer:  _ €ij^  0  S  ! _ Hone  Phone  #  L  L  L  / 


address;^  /yfuC 


Zip  # 


UNDERGROCM)  T?VNKS 


list  by  size,  nurber  total:  Hf-  Voo  O  gallons 
•:  "waste  oil:  no  gallons 

none  / 


observation  wells: 


TDtal  purrps/dispensers: 
(circle  type) 


^000  gallons/  ^gallons 
NOTES; 


sQn 


Nozzle  examination:  UL  listed 

Hose  Examination  Fail 

Test  for  product  leak:  visual  evidence  of  leakage: 
(remove  pvirp  covers) 


PLMPS/blSPENSERS 

_  Self-serve  type:  Y  (Ny 

(note,  no  lever-holders^^aiiowed) 

Condition:  • 

Replace  # _  hose 


Fail  Replace  # 


nozzle 


0 


Flow  test  of  product:  pass  fciil:  _ seconds  delay.  Punp  # 

Daily  inventory- ireoords:  current  not  up  to  date  not  on  prgwtiqoq 


last  date  of  entry 


'  \ 

All  Licenses  posted:  /  Y^  N  LicQises  granted: 

NCTE):  Garage  license  is-^part  of  license  to  dispense 
gasoline  at  retail,  for  generzd  repairs  only, 

Portable  Extinguishers;  Type;  A-B-C,  CO-2 ,  Other 
(note;  minimum  of  two  10  pound  A-B-C,  moiaited  on  \rall) 

Signs  posted  at  puip  island;  [Y y  N  Notes;  . 

("no  smoking",  "turn  off  inotor'4^ 


(22^ERAL  INSPBCTIOI 


Garage 
Used  Car 
Parking 
Junk 


Current  insp.  tags^  n 


PO^R/'  VE[RY  POOR,  Ocmnents : 


Model  # 


General  Housekeeping;  EMCELEENT 

I 

Waste  oil  burner:  Brand  name;  yA/o 

Exterior  Inspection;  EXCELLENT,  ^GOOD,y  POOR,  VERY  POCR,-  Cainents: 
Build-up  of  old  tires/batteries 


Mass.  Cert.  Y  n 


ies;  Y^^N^  Inspector;  O^pT-  ‘/4u/^ /jjyy 


YEARLY  MAINTENANCE  PERMITS 
FOR 

ABOVE  GROUND  STORAGE,  UNDERGROUND  STORAGE,  FLAMMABLE  STORAGE,  GARAGE 


ADDRESS:  515  Somerville  Ave  BUS:  Clothing  Manufacturing 


NAME:  John  Solomon  Inc. 

DIST: 

4 

FOR  THE  FOLLOWING 

ISSUED 

EXPIRES 

ABOVE  GROUND  STORAGE  MAINT  PERMIT  #: 

FEES 

UNDERGROUND  STORAGE  MAINT  PERMIT  #: 

FEES 

(NOT  LICENSED)  FLAMMABLE  PERMIT  #:  F-006 

FEES 

25 

06/01/02 

06/30/03 

GARAGE  MAIN  PERMIT  #: 

FEES 

LUMBER  YARD  #: 

FEES 

UcbNbt:,  KJbSlRlCiiUNb 


1. 

4. 

2. 

5. 

3. 

6. 

ABOVE  GROUND  RESTRICTIONS 

1. 

3. 

5. 

2. 

4. 

6. 

UNDERGROUND  RESTRICTIONS 

1. 

3. 

5. 

2. 

4. 

6. 

FLAMMABLE  RESTRICTIONS 

1.3-5  Gal  Buckets  Alcohol 

4. 

To  be  stored  in  Flam  Storage  Room 

7. 

3-  5  Gal  Buckets  Shellac 

5. 

To  be  stored  in  Flam  Storage  Room 

8. 

Assorted  Spray  Paints 

6. 

To  be  storage  in  Flam  Storage  Room 

9. 

GARAGE  PERMIT  RESTRICTIONS 

1. 

2. 

3. 

oWisILk  INi^OkMAllON 

"fLNANl  INFURMA'llUN - 

Name:  Sal  Bartema 

Name: 

Address:  6  Pickard  Lane 

Address: 

City.Town:  North  Reading 

City.Town: 

State.Zip:  MA.  01864 

State.Zip: 

Tel:  978-664-4411 

Tel: 

Bus  Phone:  6 1 7-666-44 1 1 

Fax  617-666-9944 

Business  Phone: 

Person  to  Fax  To:  Mike  Espinola  (plant  engineer) 

Contact  Person:  Heruan  Jansen 

Contact  Person 

Tel  603-893-0390 

Contact  Person  Tel:  469- 1 864 

Other:  This  system  monitored  by  Congress  Alarm  617-323-6413. 


YEARLY  MAINTENANCE  PERMITS 
FOR 

ABOVE  GROUND  STORAGE,  UNDERGROUND  STORAGE,  FLAMMABLE  STORAGE,  GARAGE 


ADDRESS:  5 1 5  Somerville  Ave 

BUS:  Clothing  Manufacturing 

NAME:  John  Solomon  Inc. 

DIST: 

4 

FOR  THE  FOLLOWING 

ISSUED 

EXPIRES 

ABOVE  GROUND  STORAGE  MAINT  PERMIT  #: 

FEES 

UNDERGROUND  STORAGE  MAINT  PERMIT  #: 

FEES 

(NOT  LICENSED)  FLAMMABLE  PERMIT  #:  F-006 

FEES 

25 

06/01/01 

06/30/02 

GARAGE  MAIN  PERMIT  #: 

FEES 

LUMBER  YARD  #: 

FEES 

1. 

2. 

3. 


4. 

5. 

6. 


ABOVE  GROUND  RESTRICTIONS 

1. 

3. 

5. 

2. 

4. 

6. 

UNDERGROUND  RESTRICTIONS 

1. 

3. 

5. 

2. 

4. 

6. 

FLAMMABLE  RESTRICTIONS 

1,3-5  Gal  Buckets  Alcohol 

4. 

To  be  stored  in  Flam  Storage  Room 

7. 

3-  5  Gal  Buckets  Shellac 

5. 

To  be  stored  in  Flam  Storage  Room 

8. 

Assorted  Spray  Paints 

6. 

To  be  storage  in  Flam  Storage  Room 

9. 

GARAGE  PERMIT  RESTRICTIONS 

1. 

2. 

3. 

"OWNERfNFURMAIlUN - 

Name:  Sal  Bartema 

Name: 

Address:  6  Pickard  Lane 

Address: 

City  .Town:  North  Reading 

City.Town: 

State.Zip:  MA.  01864 

State.Zip: 

Tel:  978-664-4411 

Tel: 

Bus  Phone:  617-666-4411 

Fax  617-666-9944 

Business  Phone: 

Person  to  Fax  To:  Mike  Espinola  (plant  engineer) 

^^ojjlaGt  Person -  Henian  Jansen 

Contact  Person 

Tel  603-89^ 

3^ 

Contact  Person  Tel:  469-T864 

Other:  This  system  monitored  by  Congress  Alarat^  17-323-64 13. 


YEARLY  MAINTENANCE  PERMITS 
FOR 

4bOVE  ground  storage,  UNDERGROUND  STORAGE,  FLAMMABLE  STORAGE,  GARAGE 


/jJppRESS:  5 1 5  Somerville  Ave 

m  NAME:  John  Solomon  Inc. 

^  FOR  THE  FOLLOWING 

above  ground  storage  MAINT  permit  #:  FEE  $ 

underground  storage  MAINT  PERMIT  #:  FEE  $ 

(NOT  LICENSED)  FLAMMABLE  PERMIT  #:  FEE  $ 

GARAGE  MAIN  PERMIT#;  FEES 

LUMBER  YARD  OR  MISC.  PERMIT  #:  FEE  $ 


BUS:  Clothing  Manufacturing 

DIST:  4 

ISSUED  EXPIRES 


06/01/03 


06/30/04 


h.  MISU.  PLRMII  RES  I'RICI  IONS 

1. 

2. 

3. 

^nVE  GROUND  RESTRICTIONS 

1. 

^njnE^GROUND  RESTRICTTO^ 

1  2-10,000  Gallons  ABANDONED 

2  1-  500  Gallons  ABANDONED 

Flammable  restriction^ 

j  3-  5  Gal  Buckets  Alcohol 
2.  3-  5  Gal  Buckets  Shellac 
3-  Assorted  Spray  Paints 

AGE  PERMIT  restrictions 

1. 


4.  NOTE:  TIER  D  REPORTER  SEE  CHIEF  GRAINY 

5. 

6. 


5. 

6. 

5. 

6. 


4. 

5. 

6. 


2. 


To  be  stored  in  Flam  Storage  Room 
To  be  stored  in  Flam  Storage  Room 
To  be  storage  in  Flam  Storage  Room 


7. 

8. 

9. 


3. 


lENANl'lNFURMAllUN - 

Name:  Sal  Bartema 

Name:  Dave  Johanson 

Address;  6  Pickard  Lane 

Address: 

City.Town:  North  Reading 

City.Town: 

State.Zip:  M  A.  0 1 864 

State.Zip: 

Tel:  978-664-4411 

Tel: 

Bus  Phone:  617-666-4411  Fax  617-666-9944 

Business  Phone: 

Person  to  Fax  To;  Mike  Espinola  (plant  engineer) 

Contact  Person:  Heruan  Jansen 

Contact  Person  Tel  603-893-0390 

Contact  Person  Tel:  469-1864 

Other:  This  system  monitored  by  Congress  Alarm  617-323-6413. 
O.O.B.  2003 


SOMERVILLE  FIRE  DEPARTMENT  FIRE  PREVENTION  BUREAU 


^DREss#  515  ADDRESS  Somerville  Ave 


'  OWNER  Sal  Barterna 
OWNER  ADDRESS  6  Pickard  Lane 

OWNER  ciTY.TowN  North  Reading 

OWNER  STATE.Z1P  MA.  01 864 

OWNER  TEL#  978-664-441 1 


BUSINESS  NAME  John  Solomon  Inc. 

BUSINESS  TEL#  617-666-4411 

PERMIT  # 

USAGE 
OCCUPANCY 


Clothing  Manufacturing 


UNDERGROUND  TANKS  INSTALLED  UNDERGROUND  TANKS  REMOVED 


LbMMbNis  '  ' ' 

2002-  discovered  that  3  tanks  were  located  at  this  site.  File  shows  that  tanks  have 
not  been  removed. 


SOMERVILLE  FIRE  DEPARTMENT 

FIRE  PREVENTION  BUREAU 

PUBLIC  SAFETY  BUILDING 

255  50NIERV1LLE  AVENUE 
SOMERVfLLE  NfASSACHL’SETTS  02U3 


TEL:  (6T7)  623-1700 
FAX:  (617)  666-4597 


Mr.  Eamoa  McGilligan 
Executive  Director 
Somerville  Planning  Board 
February'  3  , 2005 

Dear  Sir. 

The  following  is  an  addendum  to  the  comments  the  Bureau  submitted  on  2/2/05. 

515  Somerville  Avenue  -  There  are  three  (3)  underground  fuel  tanks  on  this  site.  They  will  have 
to  be  removed  before  am  construction  can  take  place  at  this  site.  Permits  will  be  required  for  the 
removals.  In  addition  the  removals  will  have  lo  lake  place  under  Fire  Prevention  supervision.  See 
the  enclosed  documentation. 

If  there  are  any  questions  you  can  reach  me  at  e.\i.  8400. 


■'Sprinkler  Systems  asd  Smoke  Detectors  Save  L/ves" 


SOMERVILLE  FIRE  DEPARTMENT 

FIRE  PREVENTION  BUREAU 


PUBLIC  SAFETY  BUILDING 
255  SOMERVILLE  AVENUE 
SOMERVILLE,  MASSACHUSETTS  02143 


March  25,  2009 


TEL;  (617)  623-1700 
FAX;  (617)  666-4597 


TojChicf  Kelleher 
From:Deputy  Chief  Steve  Keenan 
Re:Situation  at  515  Somerville  Ave 


Dear  Chief; 

I  want  to  give  you  a  brief  report  on  this  site(formerIy  Solomon  Company).There  is  a  pro¬ 
posal  to  build  a  combination  of  residential  and  commercial  units  in  several  buildings  at 
this  site. 

At  the  meeting  at  DPW  on  3-19-09  it  was  brought  to  their  attention  by  a  representative 
from  DEP  and  Mr.  Willette  that  they  had  not  acted  in  a  timely  manner  to  address  envir¬ 
onmental  issues  such  as  asbestos  removal  and  the  removal  of  soil, etc.. 

They  are  under  a  tight  deadline  to  rectify  these  issues.  Until  they  meet  their  obligations 
It  appears  they  will  not  get  a  building  permit.  TTl  keep  you  updated  as  best  as  possible, 
but  these  developers  have  a  lot  to  do  with  linle  time  to  spare. 


SteveTCeenan 
Deputy  Chief 
Fire  Prevention 


"Sprinkler  Systems  and  Smoke  Detectors  Save  Lives" 

»vww.ci.somervilIe.£na.us 


APPENDIX  F 


DISPOSAL  DOCUMENTS  RELATIVE  TO  RTN  3-28546 


CLEA^  PROPERTIES,  ISC.,  HI  Boston  Post  Road,  Suite  211,  Sudbury,  MA  01776 
Phone:  978-443-6622  Fax:  781-577-1510  Email:  PublUid  CleanProperties.com 


'..si 


.  -  . . 
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<D  No.  Manliest  Document  No. 
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NOT  REQUIRED 


H.Fad%liPlwne  ( 
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SOIL,  DEBRIS) 
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i&apecMHiKfl^,inNnc«eaeendAd«M  e05r71/e01041/&ei  16/16839  (l)ITTH7-a  WATER,  SOIL,  DEBRIjS 

CVI  Job  ft  356580708  24  Hoi»*  Eaergency  Nuaber:  (50B)  872-5000 


l•.QENEnATORGCERTnCAnON:  ICMtVyltei 

j/jjgerdtagaaNet  hazwiDus  t 
P^lMe^ueU  r~^ 


i  daecribid  above  pe  iHemaidM  era  nol  aubRct  to  Federal  ReBuMons  lor  leportlng 


/4ign^" 


bale 


1d.'»<snepor1er2ArimoailaiJgamenlafReoe|ptolMNartala 

MeS^padNHne 


Dam 


I  I  I  1  I 


1*.  Otaciepaecy  ledfeadan  Speoa 


20.  FeoNy  Ownaror 


Cartkadon  of  analpi  a<  haaendoua  maMlaia  eevered  by  tfiN  manlbal  oeDapi  as  noaad  In  tarn 


PHUmVf/pmtl  Namt 
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TiSOMFOOPir 


\  -  .3JOH>a9mzmO  ' 
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3.  Oonaratar**  Nanc  anVlMns  Aditrca 

UQRLD  115  NOtflNEE  TRUST 

PO  BOX  95ae5 

NEVfTQN,  HA  08495 

4,  Oaiwaion  Rmin  (  ilt'o  a<.o  vtoK 

K 

8.SlMQ«n.lO 
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RnMFRVTIiliF  MO  ffP14fT - 

S.  Tianiportf  1  Ccmpiy  Hmm  6.  US  EP^  10  ^taber 

1  1  1  1  1  1  1  M  1  1  1 - 
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aTnnvporla^Phm  (  ) 

E.SlMtiarM.10 

1  1  1  1  1  1  1  1  1  'l  1  1  - 

It  OMignMHl  Fa6i^  Nam  and  Ste  AddfMM  lO.USErRC^tanlMr 

GENERAL  CHEMICAL  CtXtP. 

F.Tnrapoitai^Ptana  {  ) 

aSMaFKMy^D  NOTREQUIREO 

idj  L-ciJW  oincjc.1  1  1  1  1  1  1  1 

CDAMTIifnPni  MA  a4*7AI1  !»■  1 A  1  n  1 A  1  <  1  Ql  *3 

1  •tI  4 1  m\  tI  o 

H.  FadMy'i  <***•■<•  < 

ebv  sTR^r-siwe — 

WCmUmh 
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•jn. 

i”-  NON  RCRA  NGN  DOT  REGULATED  MATERIAL 
(TRASH/DEBRIS) 
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iS-SpacWllMOnlnrtruotBnundAiaoiilqwlNnoiMioo 

8«5071/M1041/6E117/1684i  (l)NSL-I  TltASH/DEBRIS 
Hour  EiNrgency  Nuaberi  (S06)  B72-5000 

C%/i^  3sr6s7  Ct7-cf 


84 


tC.  GENERATORS  COITiFiCXnOM;  lowHytNiRAHiMidiaorlMdatoDAionMicMnlMmrwlufetacttoFadMiinaguMlonatorfapoiing 


H.T>«niportrt  AdgpwwttdgMwntqtR^ei^A 

-  A  M  ■  rf  * «-  -  -  * 

rTWftfw  fjpwo  nwnv 

Ta.  OtMiapanqr  (odbMtSn  Spacit 


80  FmcWt  Onw  gr  Opwalor;  CtttNrNhw  ct  JPOalpI  d  huKioM  imNiWi 


MMiplelhnMia 

C|J*  I  ■■  ^ 


lecMWWltyNtraanlHlMMplasnaMlnaMii  IV 


PtMtdnffpmaHmm 


Cycle  Cbem,  lie. 


217  SMrih  Flnt  Stmt 
Ellzib«lk,NJ«72M 
rkMt:fNC)355-SMe 
F«i;fm3S5->S<2 


SSi  iMhutrU  Dr. 
UwWMrry,  PA  17339 
PkMC:(717)«3»47t9 
Rir.  nm  93t-3301 


Genenil  Cheaaical 

133Lclu4St 
FrantagtaB-  MA  M7tl 
PftMC:(5M)t72-S«M 
Faa;  t7$-S27| 


Msterlal  Praflk  Sheet 
NaaiMr.80S07l 


Pfa«actCMleK3m7.2 


Sd«Ce4e;F00 


A.  Generator  InfornuCkm 


CCl/GCC  Approval: 


Nai 


WORLD  I  IS  NOMINEE  TRUST 


CcaeratM-  USEPA  ID  MP6I7969S70S 


WORLD  I  IS  NOMINEE  TTtUSTPOBOX9SOaS  NEWTON.  MA  0249S 


WORLDIIS  NOMINEE  mUST  SIS  SOMERVILLE  AVE.  SOMERVILLE.  MA  02143 


Ctatrawr  Ceatact  MARK  CAPPOLA 


#  (617)9^5705  Faii  (617)969-S772 


BilltacAMmi  QJEAN  VEWnJRE.INC.  HtLELANDSflTtEET  FRAMINGHAM.  MAPI 702 _ 

MUtatOMtaa  _ _  Pk«Mf  (301)172-5000  Faxf  fS0t>t75-S27l 


>(am«rWi 


WATER.  SOm  DEBRIS 


Wane  ROLLOFF  CLEAN  OUT 


B.Pfc3nical  Characterirtks  trf  Wmte 


C.  Shipping  InibfmatloM 


COLOR  VARIESAJQUIDS  * 

SLUDGESOOLDOPOR _ 

Oler  Pmeatt:  □  Yes  B  No  WaitmfalerT; 


□  Single 

□  Bi-lapered 


BMuldayend  BSolid 
□  Powder  Bliquid 


□  Sena-solid 
□Sladge 


SpecMc  GravMjr:  < 

□  Ym  B  No 

□0«i(Acn>iol  □LooicPack 

□  Lab  Pack 


Quaatltji  i 
Price:  S 


UaNa:  Galkm 


Cootaiacr ;  per  gal..  Tanker  Track 


%Shidge  _  %  Suspended  sobdi  _ 

Dungabte  BYci  □No  Pungable: 


%Solid/Debtu  25-100  HFice  Liquids  25-25 
BYesQNo 


Pounbir.  □Yes  BNo 


FfaMbpMat:  □<70*  □70-100*  GIOI-UI*  □142-200*  □>200*  BNoFMi  □Bxkx 
IgaltabkSeN:  □Yes  BNo 

pH:  □<!  02.01-5  BS.OI-9  □9.0I-I2.4  □>12J  □EmoI  _ 


)♦  Transport  Infonnation 


□  CCl/GCC  to  Provide  Tiansportatioa 
19  Cusumer  10  Deliver  IQ  OCIGOC 
DCiutonn  to  Ddiver  lo  end  bciKly  Via 
COAGOC 


E»  dtcmical  ComposhioM 


SOfL/DBBRlS/WATBR 


RpOgJWgsIlagM 
0.0%  100.0% 


F.  Regniatory  Inft>naatioH 


EPA 


DlO.T.  HaardoBe  Wa 


Waster:  □  Yes  BNo  IBEPA  Cbde(s): 


WarteT:  □YcsBNo  State  Codc(s);  MAOT 


crsOYesaNe 

LD.NO: 


NOW  RCRA  NON  DOT  REGULATED  MATERIAL  (WATER.  SOIL.  DEBRIS) 

Pj(I: _  ILQkt _ 


G.  Spedai  Handling  Conitdcrationi 


Special  HaadUag: 
Special  HaadMag; 


H.  OCber  Hazardous  Or  lalectious  Characteristics 


3RCRA  Reactive 

□  Wiser  Reactive 

None 

3Radioactive 

□  SubfeettoSabpart 

PCB*s 

B 

□Etiological 

FFBcanae 

Cyanides 

B 

□TSCA  Regtflated 

□Oaidizing 

PhenoUa 

B 

□Pyropbork 

□  Explosive 

Salfides 

B 

BIhhoe 

VOC’i 

a 

Actual 


3  Is  this  waste  characieritticaUy  hazaidous 

(EPA  Waste  Codas  D004-0043): 

3  Dow  this  waste  cootain  under  tying  kazaideai 
eeastitaciits  As  defined  In  40  CFR  261(2X0  a 
at  cuaccBBatioig  eaceeding  die  l/TS  treataraat 
Standards?  If  yes,  list  In  eectioo  C 
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Ct«an  Vwituro,  IncJCMsral  Chuiical  Cor^ 
<S09)l72-«000 
<§08)  trmTi  fm 


F- 

Vo( 

ui-si 


17793 


OwMTitor  Naois:^ 
JobLocitfon: _ 


^muLiUMtUWiAfM 


Site  Contact. 
Phona  f%: 


CUaiH:  (jubeid  C9^  [Wypi4' 

N  jL  li  n 


JobShaat 


TSIfcl  1  Contract 
Job  f; 


Daws  Date;  tiififN 


]  LumpSuwM  J 


ManNastf^ 

- Z2J. 


7)  A 


o-OMf  c«c»»iM  co«e^»»—io»ii»  mt^ftmorn^ 


Labor 


Hama 

CODE 

start  1 

TIaM  1 

Antwa 

fSte 

Oapart 

Ste 

naWi 

Thna 

LiMch 

Biaah 

CrOfftn 

• 

Mi 

iikAl*^ 

‘f/t 

rv 

C5550rt - 1 

ar 

4 

fe 

_ 

y\ 

Materiab 


Qte- 

ban 

Q»r- 

Itaai 

Level  C 

Cubic  Yard  Boxes 

Laval  B 

Flex  Hose 

CSEOaar 

Sorbent  Pads 

RolsorPoly  * 

Sorbent  Boom 

i 

PoiyBatte 

SpaadlDiy 

OuctTapa 

VetmicuibB 

Opan  Head  Steal 

Meters:  j 

Clotad  Head  Steel 

Opan  Head  Poly 

1  

Closad  Head  Poly 

V 

SGaiPaib 

1 

Dtepoaal  FacMy;  PO»: 

ArrlvalTima: 

Ara/ysis  Complete: 

Off-Load  Tana: 

Arrive  Back  Q  Shop: 

Subcontractora 


Company 

PaacrkiOon 

QtfJ 

Hre. 

avn^cn.rvnwiiiMU  ^ 

^  yi^  ^ 


\7ry^* 


Work  Maadbig  Comptethm; 


JobComptete: 


Yat; 


No;[ 


Cbant. 

TWr- 


Whba  •  Job  FoMar 

OOCOM 


YaMow-Payrol 


Pink  •  Cuteomar 


Oraan  -  Projact  Coordinator 


Cycle  Chem 

Th»  Envtronwfftel  flivfeM  Soure* 
CNSCREPANCY  NOTICE 


Date 


09/21/10 


Suoloinor. 

GENERAL  CHEMICAL 

133-138  LBiVND  ST. 

FRAMMGHAMMA  (wed) 

4 

» 

MforkOrdon 

112888 

-f 

(VvRBvWI^* 

mRLD  115  NOMINeE  TRUST 

515  SOMERVILLE  AVENUE 

6QMERVILLEMA  (M7004) 

DotaRaoolvod: 

39mvi0 

GtaisOty  Conliol  prec#divM  pMlbciMd  onflMsbovs  raftraiMwl  vmstesMpiMiitlisv#  iwmIkI 
tiw  following  dtoertponotot  wWi  «WiBr  tlM  acetplMiM  oillMte  or  tlM  MtlwM  Prafito  SIM 
IMt  loqulio  changhio  tw  diipooal  tiwtmont  or  llio  coot 

oppsrec 

kbbponsbsbqubsibd 


ftiawi  W-| 

g^gj^mniiiii 

Un#  ttam^Pago  1  Lina 

Product 

Cod# 

Pita# 

IWww 

NowPiloo 

.•  • ,  ^  V 

DrumSin 

*  -  V 

•  * 

Coot 

IneiMao 

i 

Quaifdly 

Total 

IK 

M  a 

r^.  ■ 

TBD 

'  TBO 

2 

TBD 

Xwaoponcyt  Malortil  woo  not  prolMao  containing  PCBo,  but  wtwn  a  oomploliOiMlyzod 
the  lal)orfitory»  It  ww  found  to  contain  llUippm  PCBo,  9.8ppni  PCB'o . 


taotaitalloNOTiogutatadbytB^^ 


I:  Motaftai ta TSCArogolitadlTBO'^^-A/'^'^  ^ 


•  '  >C'»  .*  •  V--' V'.'f  »  . 
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»*A  tS  s,  if'  •*•*  Vr...  /V 
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•  0  •  ***'%%^*«"  ^ 
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WaetaName: 

STODDARD  SOLVENT  1 |006881042JJK 

peenneec  i 

Line  HarndPaqo  1  Line 

Product 

Code 

Price 

IwW 

Product 

Code 

New  Price 

Drum  Sin 

Coot 

Incrceee 

Quantity 

Total 

IK 

TBD 

56GDM 

TBO  . 

1 

TBD 

Dteer^pimcy:  MalMlidwMiio(prolll«dMcoiil»liiliioPCBt,biftwlMna«mpl«liaiuiiyMd 
In  tiM  laborntoiy,  It  wm  found  to  contain  19.9ppin  PCBa, 

PLEASE  CHOOSE: 

CSMataftotloNOTrogulatodbyTSCA^ 


t 


Matmtol  la  T8CA  ioquMmI  ITBD 


Waete  Name:  STODDARD  SOLVENT  L,  _  ID05881042JJK 

imuiinn*  i 

Line  lteiB:page  1  Line 

j 

Product 

Code 

Price  1 

New 

Product 

Code 

New  Price 

Drum  Slie 

Coat 

tncreeae 

Quantity 

Total 

IK 

PCBT1 

IHHib 

56GDM 

jHE 

1 

DIacrepancy:  Material  wai  not  pro 
In  the  laboretDry,  It  wae  fouTKl  to  ca 

PLEASE  CHOOSE: 

A:  Material  la  NOT  regulated  by  TS( 

lilted  ae  containing  PCBe,  but  when  a  eample  la  analyied 
ntaln  260.2ppai  PCBe. 

:a 

Wtr  ^SvAuft  CAUeOtmtATIav 

(  3:  Material  la  T8CA  regulate  C 

‘ 

hrotal  Coot  focmaao: 

Cycle  Ctiero  wHI  proceee  OR  rofotoncod  waoto  stfoome  and  Involeo  for  Sio  Hetod 
eheigeo  tf  no  roeponeo  le  received  In  hfenty-four  houre.  Pleeee  eulhofteethe  etwve  diengee  ' 
byelgnlng  beknrendfoxlno  beoktoMS3S509S8erQSfi2  '  -  . — ^ 

MemUT"^ 


yAfM/rSomMcr  r2fsmp  MAfZ> 

of  ^oorss£r  ^  jf4ffc^uA7X^ 

^  ^  AfiAUcMAcf^  f^A£f€.rTV  n 

cr^f»jr  o^je  TAiAvA^oTfse  of 

Y^fA  ptA  AA4s''^i4r  7^  ccA/iAA^ToA^ 


Cycle  Chem 

The  Environmental  Services  Source 
DISCREPANCY  NOTICE 


Date 


09/21/10 


Customer: 

GENERAL  CHEMICAL 

133-138  LELAND  ST. 

FRAMINGHAM  MA  (wed) 

Work  Order: 

112888 

Generator: 

WORLD  115  NOMINEE  TRUST 

515  SOMERVILLE  AVENUE 

SOMERVILLE  MA  (957004) 

Date  Received: 

09/09/10 

Quality  Control  procedures  perFormed  on  the  above  referenced  waste  shipment  have  revealed 
the  following  discrepancies  with  either  the  acceptance  criteria  or  the  Material  Profile  Sheet 
that  require  changing  the  disposal  treatment  or  the  cost. 

OFF  SPEC 

RESPONSE  REQUESTED 


GASOLINE 

Manifest: 

005881 042JJK 

Line  item: 

Page  1  Line 
1 

Price 

New 
Product 
Code  • 

New  Price 

‘  ■  V 

Drum  Size 

Cost 

increase 

Quantity 

Total 

TBD 

-6Q  0  DM 

TBD 

2 

TBD 

Waste  Name: 


Product 

Code 


IK 


Discrepancy:  Material  was  not  profiled  as  containing  PCBs,  but  when  a  sample  is  analyzed 
n  the  laboratory,  it  was  found  to  contain  11.6ppm  PCBs,  9.8ppm  PCB’s  . 

PLEASE  CHOOSE: 


C  ft:  Material  is  NOT  regulated  by  TSCA^ 


B:  Material  Is  TSCA  regulated  $  TBD' ^  .  '  •  >  -  .n'  ‘  T*-  -  - 


•  < 
•  v‘> 


V  \ 


■v 


\  r  • 


-  I  . 


% 


»  • 


.  s 


*  V  • 


« 


4 


♦  i  ■ 


Waste  Name:  STODDARD  SOLVENT  005881042JJK  Line  Item:  Page  1  Line 

3 

Product 

Code 

Price 

New 

Product 

Code 

New  Price 

Drum  Size 

Cost 

Increase 

Quantity 

Total 

IK 

TBD 

55GDM 

TBD 

1 

TBD 

Discrepancy:  Material  was  not  profiled  as  con 
In  the  laboratory,  it  was  found  to  contain  19.3p{ 

PLEASE  CHOOSE: 

taining  PCBs,  but  when  a  sample  Is  analyzed 
)m  PCBs, 

A:  Material  Is  NOT  regulated  by  TSC^^ 

B:  Material  is  TSCA  regulated  $TBD 

Waste  Name:  STODDARD  SOLVENT  lyja^jf^g^.  005881042JJK 

Line  Item:  Page  1  Line 

3 

Product 

Code 

Price 

New 

Product 

Code 

New  Price 

Drum  Size 

Cost 

Increase 

Quantity 

Total 

IK 

PCBT1 

55GDM 

1 

Discrepancy:  Material  was  not  pro 
In  the  laboratory,  it  was  found  to  cc 

PLEASE  CHOOSE: 

A:  Material  is  NOT  regulated  by  TSC 

(  B:  Material  is  TSCA  regulSe3^  6 

»filed  as  containing  PCBs,  but  when  a  sample  is  analyzed 
ntain  260.2ppm  PCBs. 

iA 

T^CY  iiccAuSc 
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< 

jTotal  Cost  Increase" 


Cycle  Chem  will  process  all  referenced  waste  streams  and  invoice  for  the  listed 
charges  if  no  response  is  received  in  twenty-four  hours.  Please  authorize  the  above  changes 
by  signing  below  and  faxing  back  to  908  365  0966  or^06fi2  "  ^ 
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ANAL  Y\T  I  C  A  L 


ANALYTICAL  REPORT 


Lab  Number: 

L0907777 

Client: 

Sanborn,  Head  &  Associates,  Inc. 

1  Technology  Park  Drive 

Westford,  MA  01886 

ATTN: 

Duncan  Wood 

Project  Name: 

515  SOMERVILLE  AVE 

Project  Number: 

2315.03 

Report  Date: 

06/22/09 

Certifications  &  Approvals:  MA  (M-MA086).  NY  NELAC  (1 1 148),  CT  (PH-0574),  NH  (2003),  NJ  (MA935),  Rl  (LA000065),  ME  (MA0086) 
PA  (Registration  #68-03671 ),  USDA  (Permit  #5-72578),  US  Army  Corps  of  Engineers,  Naval  FESC. 


Eight  Walkup  Drive,  Westborough,  MA  01581-1019 

508-898-9220  (Fax)  508-898-9193  800-624-9220  -  www.alphalab.com 
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Project  Name: 
Project  Number: 


Alpha 
Sample  ID 

L0907777-01 

L0907777-02 


515  SOMERVILLE  AVE 
2315.03 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


Client  ID 


Sample 

Location 


Collection 

Date/Time 


NORTH  TANK  SOLIDS  SOMERVILLE,  MA 


06/12/09  13:55 


SOUTHERN  GAS  TANK  SOMERVILLE,  MA  06/12/09  13:35 

SOLIDS 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


MADEP  MCP  Response  Action  Analytical  Report  Certification 


This  form  provides  certifications  for  all  samples  performed  by  MCP  methods.  Please  refer  to 
the  Sample  Results  and  Container  Information  sections  of  this  report  for  specification  of 
MCP  methods  used  for  each  analysis.  The  following  questions  pertain  only  to  MCP 
Analytical  Methods. 


An  affirmative  response  to  questions  A,  B,  C  &  D  is  required  for  "Presumptive  Certainty"  status 

A 

Were  all  samples  received  by  the  laboratory  in  a  condition  consistent  with  those  described  on 
their  Chain-of-Custody  documentation  for  the  data  set? 

YES 

B 

Were  all  QA/QC  procedures  required  for  the  specified  analytical  methods(s)  included  in  this 
report  followed,  including  the  requirement  to  note  and  discuss  in  a  narrative  QC  data  that  did  not 
meet  appropriate  performance  standards  or  guidelines? 

YES 

C 

Does  the  analytical  data  included  in  this  report  meet  all  the  requirements  for  "Presumptive 
Certainty",  as  described  in  section  2.0  of  the  MADEP  document  CAM  VII  A,  "Quality  Assurance 
and  Quality  Control  Guidelines  for  the  Acquisition  and  Reporting  of  Analytical  Data"? 

YES 

D 

VPH  and  EPH  methods  only:  Was  the  VPH  or  EPH  method  run  without  significant  modifications, 
as  specified  in  Section  11.3? 

N/A 

A  response  to  questions  E  and  F  is  required  for  "Presumptive  Certainty"  status 

E  Were  all  QC  performance  standards  and  recommendations  for  the  specified  method(s) 

achieved? 

NO 

F  Were  results  for  all  analyte-list  compounds/elements  for  the  specified  method(s)  reported? 

NO 

For  any  questions  answered  "No",  please  refer  to  the  case  narrative  section  on  the  following  page(s). 


Please  note  that  sample  matrix  information  is  located  in  the  Sample  Results  section  of  this  report. 


Alpha 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


Case  Narrative 

The  samples  were  received  in  accordance  with  the  Chain  of  Custody  and  no  significant  deviations  were  encountered  during 
the  preparation  or  analysis  unless  otherwise  noted.  Sample  Receipt,  Container  Information,  and  the  Chain  of  Custody  are 
located  at  the  back  of  the  report. 

Results  contained  within  this  report  relate  only  to  the  samples  submitted  under  this  Alpha  Lab  Number  and  meet  all  of  the 
requirements  of  NELAC,  for  all  NELAC  accredited  parameters.  The  data  presented  in  this  report  is  organized  by  parameter 
(i.e.  VOC,  SVOC,  etc.).  Sample  specific  Quality  Control  data  (i.e.  Surrogate  Spike  Recovery)  is  reported  at  the  end  of  the 
target  analyte  list  for  each  individual  sample,  followed  by  the  Laboratory  Batch  Quality  Control  at  the  end  of  each  parameter. 

If  a  sample  was  re-analyzed  or  re-extracted  due  to  a  required  quality  control  corrective  action  and  if  both  sets  of  data  are 
reported,  the  Laboratory  ID  of  the  re-analysis  or  re-extraction  is  designated  with  an  "R"  or  "RE",  respectively.  When  multiple 
Batch  Quality  Control  elements  are  reported  (e.g.  more  than  one  LCS),  the  associated  samples  for  each  element  are  noted  in 
the  grey  shaded  header  line  of  each  data  table.  Any  Laboratory  Batch,  Sample  Specific  %  recovery  or  RPD  value  that  is 
outside  the  listed  Acceptance  Criteria  is  bolded  in  the  report. 

Please  see  the  associated  ADEx  data  file  for  a  comparison  of  laboratory  reporting  limits  that  were  achieved  with  the 
regulatory  Numerical  Standards  requested  on  the  Chain  of  Custody. 

For  additional  information,  please  contact  Client  Services  at  800-624-9220. 


MCP  Related  Narratives 

Volatile  Organics 

L0907777-01  has  elevated  detection  limits  due  to  the  dilution  required  by  the  elevated 
concentrations  of  target  compounds  in  the  sample. 

In  reference  to  question  E: 

The  WG367369-1/-2  LCS/LCSD  recoveries  associated  with  L0907777-01  and  -02  are  outside  the  acceptance 
criteria  for  several  compounds;  however,  they  have  been  identified  as  "difficult"  analytes.  The  results  of  the 
associated  samples  are  reported;  however,  all  results  are  considered  to  have  a  potentially  high  bias  for 


Alpha 


Page  4  of  53 


06220915:20 


Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


Case  Narrative  (continued) 


Bromomethane  (LCS  at  134%)  and  a  potentially  low  bias  for  Dichlorodifluoromethane  (66%/64%). 


Metals 

In  reference  to  question  F: 

All  samples  were  analyzed  for  a  subset  of  MOP  elements  per  the  Chain  of  Custody. 


Mercury 

L0907777-01  was  re-analyzed  on  a  dilution  for  Mercury  in  order  to  quantitate  the  sample  within  the  calibration 


range.  The  result  should  be  considered  estimated,  and  is  qualified  with  an  E  flag,  for  the  compound  that 
exceeded  the  calibration  on  the  initial  analysis.  The  re-analysis  was  performed  only  for  the  compound  that 
exceeded  the  calibration  range. 

Non-MCP  Related  Narratives 

Petroleum  Hydrocarbons 

L0907777-01  has  elevated  detection  limits  due  to  the  dilution  required  by  the  matrix  interferences  encountered 
during  the  concentration  of  the  sample  and  the  dilution  required  by  the  elevated  concentrations  of  target 
compounds  in  the  sample. 

The  surrogate  recovery  for  L0907777-01  was  below  the  acceptance  criteria  for  o-Terphenyl  (0%)  due  to  the 
dilutions  required  to  quantitate  the  sample.  Re-extraction  is  not  required;  therefore,  the  results  of  the  original 
analysis  are  reported. 


I,  the  undersigned,  attest  under  the  pains  and  penalties  of  perjury  that,  to  the  best  of  my  knowledge  and 
belief  and  based  upon  my  personal  inquiry  of  those  responsible  for  providing  the  information  contained 
in  this  analytical  report,  such  information  is  accurate  and  complete.  This  certificate  of  analysis  is  not 
complete  unless  this  page  accompanies  any  and  all  pages  of  this  report. 


Authorized  Signature; 


Title:  Technical  Director/Representative 


Date:  06/22/09 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 

SAMPLE  RESULTS 


06220915:20 

Lab  Number:  L0907777 

Report  Date:  06/22/09 


Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

Analytical  Method: 
Analytical  Date: 
Analyst: 

Percent  Solids: 


L0907777-01 
NORTH  TANK  SOLIDS 
SOMERVILLE,  MA 
Soil 

60,82606 
06/18/09  09:47 
BN 

63% 


Date  Collected: 
Date  Received: 
Field  Prep: 


06/12/09  13:55 
06/12/09 
Not  Specified 


Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MOP  Volatile  Organics  by  82606/5035 

-  Westborough  Lab 

Methylene  chloride 

ND 

ug/kg 

740000 

500 

1,1-Dichloroethane 

ND 

ug/kg 

110000 

500 

Chloroform 

ND 

ug/kg 

110000 

500 

Carbon  tetrachloride 

ND 

ug/kg 

74000 

500 

1 ,2-Dichloropropane 

ND 

ug/kg 

260000 

500 

Dibromochloromethane 

ND 

ug/kg 

74000 

500 

1 ,1 ,2-Trichloroethane 

ND 

ug/kg 

110000 

500 

Tetrachloroethene 

ND 

ug/kg 

74000 

500 

Chlorobenzene 

ND 

ug/kg 

74000 

500 

T  richlorofluoromethane 

ND 

ug/kg 

370000 

500 

1 ,2-Dichloroethane 

ND 

ug/kg 

74000 

500 

1 ,1 , 1  -T  richloroethane 

ND 

ug/kg 

74000 

500 

Bromodichloromethane 

ND 

ug/kg 

74000 

500 

trans-1 ,3-Dichloropropene 

ND 

ug/kg 

74000 

500 

cis-1 ,3-Dichloropropene 

ND 

ug/kg 

74000 

500 

1 ,1-Dichloropropene 

ND 

ug/kg 

370000 

500 

Bromoform 

ND 

ug/kg 

300000 

500 

1,1 ,2,2-Tetrachloroethane 

ND 

ug/kg 

74000 

500 

Benzene 

ND 

ug/kg 

74000 

500 

Toluene 

ND 

ug/kg 

110000 

500 

Ethylbenzene 

130000 

ug/kg 

74000 

500 

Chloromethane 

ND 

ug/kg 

370000 

500 

Bromomethane 

ND 

ug/kg 

150000 

500 

Vinyl  chloride 

ND 

ug/kg 

150000 

500 

Chloroethane 

ND 

ug/kg 

150000 

500 

1,1-Dichloroethene 

ND 

ug/kg 

74000 

500 

trans-1 ,2-Dichloroethene 

ND 

ug/kg 

110000 

500 

Trichloroethene 

ND 

ug/kg 

74000 

500 

1 ,2-Dichlorobenzene 

ND 

ug/kg 

370000 

500 

1 ,3-Dichlorobenzene 

ND 

ug/kg 

370000 

500 

A  M  .A  «-  w'.  r  •  e  A  i 
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Project  Name: 

Project  Number: 

Lab  ID: 

Client  ID: 

Sample  Location: 

Parameter 

515  SOMERVILLE  AVE 

2315.03 

L0907777-01 

NORTH  TANK  SOLIDS 
SOMERVILLE,  MA 

SAMPLE  RESULTS 

Result  Qualifier 

Lab  Number: 

Report  Date: 

Date  Collected: 

Date  Received: 
Field  Prep: 

Units  RDL 

06220915:20 

L0907777 

06/22/09 

06/12/09  13:55 

06/12/09 

Not  Specified 

Dilution  Factor 

MCP  Volatile  Organics  by  8260B/5035  -  Westborough  Lab 

1 ,4-Dichlorobenzene 

ND 

ug/kg 

370000 

500 

Methyl  tert  butyl  ether 

ND 

ug/kg 

150000 

500 

p/m-Xylene 

880000 

ug/kg 

150000 

500 

o-Xylene 

580000 

ug/kg 

150000 

500 

cis-1 ,2-Dichloroethene 

ND 

ug/kg 

74000 

500 

Dibromomethane 

ND 

ug/kg 

740000 

500 

1 ,2,3-Trichloropropane 

ND 

ug/kg 

740000 

500 

Styrene 

ND 

ug/kg 

150000 

500 

Dichlorodifluoromethane 

ND 

ug/kg 

740000 

500 

Acetone 

ND 

ug/kg 

740000 

500 

Carbon  disulfide 

ND 

ug/kg 

3700000 

500 

2-Butanone 

ND 

ug/kg 

740000 

500 

4-Methyl-2-pentanone 

ND 

ug/kg 

740000 

500 

2-Hexanone 

ND 

ug/kg 

740000 

500 

Bromochloromethane 

ND 

ug/kg 

370000 

500 

Tetrahydrofuran 

ND 

ug/kg 

1500000 

500 

2,2-Dichloropropane 

ND 

ug/kg 

370000 

500 

1 ,2-Dibromoethane 

ND 

ug/kg 

300000 

500 

1 ,3-Dichloropropane 

ND 

ug/kg 

370000 

500 

1 .1 ,1 ,2-Tetrachloroethane 

ND 

ug/kg 

74000 

500 

Bromobenzene 

ND 

ug/kg 

370000 

500 

n-Butylbenzene 

440000 

ug/kg 

74000 

500 

sec-Butylbenzene 

290000 

ug/kg 

74000 

500 

tert-Butylbenzene 

ND 

ug/kg 

370000 

500 

o-Chlorotoluene 

ND 

ug/kg 

370000 

500 

p-Chlorotoluene 

ND 

ug/kg 

370000 

500 

1 ,2-Dibromo-3-chloropropane 

ND 

ug/kg 

370000 

500 

Hexachlorobutadiene 

ND 

ug/kg 

370000 

500 

Isopropylbenzene 

160000 

ug/kg 

74000 

500 

p-lsopropyltoluene 

350000 

ug/kg 

74000 

500 

Naphthalene 

ND 

ug/kg 

370000 

500 

n-Propyl  benzene 

510000 

ug/kg 

74000 

500 

1 ,2, 3-Tri  chlorobenzene 

ND 

ug/kg 

370000 

500 

1 ,2.4-Tri  chlorobenzene 

ND 

ug/kg 

370000 

500 

1 ,3,5-Trimethylbenzene 

1800000 

ug/kg 

370000 

500 

1,2,4-Trimethylbenzene 

5100000 

ug/kg 

370000 

500 

Ethyl  ether 

ND 

ug/kg 

370000 

500 

Alpha 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 

SAMPLE  RESULTS 


06220915:20 
Lab  Number:  L0907777 

Report  Date:  06/22/09 


Lab  ID; 

L0907777-01 

Date  Collected: 

06/12/09  13:55 

Client  ID: 

NORTH  TANK  SOLIDS 

Date  Received: 

06/12/09 

Sample  Location: 

SOMERVILLE,  MA 

Field  Prep: 

Not  Specified 

Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MCP  Volatile  Organics  by  8260B/5035  -  Westborough  Lab 

Isopropyl  Ether 

ND 

ug/kg 

300000 

500 

Ethyl-T  ert-Butyl-Ether 

NO 

ug/kg 

300000 

500 

Tertiary-Amyl  Methyl  Ether 

ND 

ug/kg 

300000 

500 

1 ,4-Dioxane 

ND 

ug/kg 

3700000C 

500 

Surrogate 

%  Recovery 

Qualifier 

Acceptance 

Criteria 

1 ,2-Dichloroethane-d4 

92 

70-130 

Toluene-d8 

108 

70-130 

4-Bromofluorobenzene 

111 

70-130 

Dibromofluoromethane 

89 

70-130 

Alpha 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 

SAMPLE  RESULTS 


06220915:20 

Lab  Number:  L0907777 

Report  Date:  06/22/09 


Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

Analytical  Method: 
Analytical  Date: 
Analyst: 

Percent  Solids: 


L0907777-02 

SOUTHERN  GAS  TANK  SOLIDS 

SOMERVILLE,  MA 

Soil 

60,82606 
06/18/09  10:22 
BN 

92% 


Date  Collected: 
Date  Received: 
Field  Prep: 


06/12/09  13:35 
06/12/09 
Not  Specified 


Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MCP  Volatile  Organics  by  82606/5035 

-  Westborough  Lab 

Methylene  chloride 

ND 

ug/kg 

680 

1 

1,1-Dichloroethane 

ND 

ug/kg 

100 

1 

Chloroform 

ND 

ug/kg 

100 

1 

Carbon  tetrachloride 

ND 

ug/kg 

68 

1 

1 ,2-Dichloropropane 

ND 

ug/kg 

240 

1 

Dibromochloromethane 

ND 

ug/kg 

68 

1 

1 , 1 .2-T  richloroethane 

ND 

ug/kg 

100 

1 

Tetrachloroethene 

ND 

ug/kg 

68 

1 

Chlorobenzene 

ND 

ug/kg 

68 

1 

T  richlorofluoromethane 

ND 

ug/kg 

340 

1 

1.2-Dichloroethane 

140 

ug/kg 

68 

1 

1 , 1 , 1  -T  richloroethane 

ND 

ug/kg 

68 

1 

Bromodichloromethane 

ND 

ug/kg 

68 

1 

trans-1 ,3-Dichloropropene 

ND 

ug/kg 

68 

1 

cis-1 ,3-Dichloropropene 

ND 

ug/kg 

68 

1 

1,1-Dichloropropene 

ND 

ug/kg 

340 

1 

Bromoform 

ND 

ug/kg 

270 

1 

1 ,1 .2,2-Tetrachloroethane 

ND 

ug/kg 

68 

1 

Benzene 

1200 

ug/kg 

68 

1 

Toluene 

5600 

ug/kg 

100 

1 

Ethylbenzene 

1500 

ug/kg 

68 

1 

Chloromethane 

ND 

ug/kg 

340 

1 

Bromomethane 

ND 

ug/kg 

140 

1 

Vinyl  chloride 

ND 

ug/kg 

140 

1 

Chloroethane 

ND 

ug/kg 

140 

1 

1,1-Dichloroethene 

ND 

ug/kg 

68 

1 

trans-1 ,2-Dichloroethene 

ND 

ug/kg 

100 

1 

Trichloroethene 

ND 

ug/kg 

68 

1 

1 ,2-Dichlorobenzene 

ND 

ug/kg 

340 

1 

1 ,3-Dichlorobenzene 

ND 

ug/kg 

340 

1 

Alpha 
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Project  Name:  515  SOMERVILLE  AVE 

Lab  Number: 

L0907777 

Project  Number:  2315.03 

Report  Date: 

06/22/09 

SAMPLE  RESULTS 

Lab  ID:  L0907777-02 

Date  Collected: 

06/12/09  13:35 

Client  ID:  SOUTHERN  GAS  TANK  SOLIDS 

Date  Received: 

06/12/09 

Sample  Location:  SOMERVILLE,  MA 

Field  Prep: 

Not  Specified 

Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MCP  Volatile  Organics  by  8260B/5035  -  Westborough  Lab 

1 ,4-Dichlorobenzene 

ND 

ug/kg 

340 

1 

Methyl  tert  butyl  ether 

ND 

ug/kg 

140 

1 

p/m-Xylene 

6200 

ug/kg 

140 

1 

o-Xylene 

2600 

ug/kg 

140 

1 

cis-1 ,2-Dichloroethene 

ND 

ug/kg 

68 

1 

Dibromomethane 

ND 

ug/kg 

680 

1 

1,2,3-Trichloropropane 

ND 

ug/kg 

680 

1 

Styrene 

ND 

• 

ug/kg 

140 

1 

Dichlorodifluoromethane 

ND 

ug/kg 

680 

1 

Acetone 

ND 

ug/kg 

680 

1 

Carbon  disulfide 

ND 

ug/kg 

3400 

1 

2-Butanone 

ND 

ug/kg 

680 

1 

4-Methyl-2-penta  none 

ND 

ug/kg 

680 

1 

2-Hexanone 

ND 

ug/kg 

680 

1 

Bromochloromethane 

ND 

ug/kg 

340 

1 

Tetrahydrofuran 

ND 

ug/kg 

1400 

1 

2,2-Dichloropropane 

ND 

ug/kg 

340 

1 

1 ,2-Dibromoethane 

ND 

ug/kg 

270 

1 

1 ,3-Dichloropropane 

ND 

ug/kg 

340 

1 

1,1 ,1 ,2-Tetrachloroethane 

ND 

ug/kg 

68 

1 

Bromobenzene 

ND 

ug/kg 

340 

1 

n-Butylbenzene 

320 

ug/kg 

68 

1 

sec-Butyl  benzene 

99 

ug/kg 

68 

1 

tert-Butylbenzene 

ND 

ug/kg 

340 

1 

o-Chlorotoluene 

ND 

ug/kg 

340 

1 

p-Chlorotoluene 

ND 

ug/kg 

340 

1 

1 ,2-Dibromo-3-chloropropane 

ND 

ug/kg 

340 

1 

Hexachlorobutadiene 

ND 

ug/kg 

340 

1 

Isopropylbenzene 

200 

ug/kg 

68 

1 

p-lsopropyltoluene 

100 

ug/kg 

68 

1 

Naphthalene 

780 

ug/kg 

340 

1 

n-Propylbenzene 

440 

ug/kg 

68 

1 

1 ,2,3-T  richlorobenzene 

ND 

ug/kg 

340 

1 

1 ,2,4-T  richlorobenzene 

ND 

ug/kg 

340 

1 

1 ,3,5-Trimethylbenzene 

1100 

ug/kg 

340 

1 

1 ,2,4-Trimethylbenzene 

3000 

ug/kg 

340 

1 

Ethyl  ether 

ND 

ug/kg 

340 

1 

idLPHA 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


SAMPLE  RESULTS 


Lab  Number: 
Report  Date: 


06220915:20 

L0907777 

06/22/09 


Lab  ID: 

Client  ID: 

Sample  Location: 


L0907777-02 

SOUTHERN  GAS  TANK  SOLIDS 
SOMERVILLE,  MA 


Date  Collected: 
Date  Received: 
Field  Prep: 


06/12/09  13:35 
06/12/09 
Not  Specified 


Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MCP  Volatile  Organics  by  8260B/5035 

-  Westborough  Lab 

Isopropyl  Ether 

NO 

ug/kg 

270 

1 

Ethyl-T  ert-Butyl-Ether 

ND 

ug/kg 

270 

1 

Tertiary-Amyl  Methyl  Ether 

ND 

ug/kg 

270 

1 

1,4-Dioxane 

ND 

ug/kg 

34000 

1 

Surrogate 

%  Recovery 

Qualifier 

Acceptance 

Criteria 

1 ,2-Dichloroethane-d4 

90 

70-130 

Toluene-d8 

113 

70-130 

4-Bromofluorobenzene 

106 

70-130 

Dibromofluoromethane 

78 

70-130 

i^LPKA 
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06220915:20 


Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 

Method  Blank  Analysis 

Batch  Quality  Control 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


Analytical  Method:  60,82606 

Analytical  Date:  06/18/09  09:12 

Analyst:  BN 


Parameter  Result  Qualifier  Units  RDL 


MCP  Volatile  Organics  by  82606/5035 

-  Westborough  Lab  for  sample{s): 

01-02  Batch:  WG367369-3 

Methylene  chloride 

ND 

ug/kg 

500 

1,1-Dichloroethane 

ND 

ug/kg 

75 

Chloroform 

ND 

ug/kg 

75 

Carbon  tetrachloride 

ND 

ug/kg 

50 

1 ,2-Dichloropropane 

ND 

ug/kg 

180 

Dibromochloromethane 

ND 

ug/kg 

50 

1,1,2-Trichloroethane 

ND 

ug/kg 

75 

T  etrachloroethene 

ND 

ug/kg 

50 

Chlorobenzene 

ND 

ug/kg 

50 

Trichlorofluoromethane 

ND 

ug/kg 

250 

1 ,2-Dichloroethane 

ND 

ug/kg 

50 

1 , 1 , 1  -T  richloroethane 

ND 

ug/kg 

50 

Bromodichloromethane 

ND 

ug/kg 

50 

trans-1 ,3-Dichloropropene 

ND 

ug/kg 

50 

cis-1 ,3-Dichloropropene 

ND 

ug/kg 

50 

1 ,1  -Dichloropropene 

ND 

ug/kg 

250 

Bromoform 

ND 

ug/kg 

200 

1 , 1 ,2,2-Tetrachloroethane 

ND 

ug/kg 

50 

Benzene 

ND 

ug/kg 

50 

Toluene 

ND 

ug/kg 

75 

Ethylbenzene 

ND 

ug/kg 

50 

Chloromethane 

ND 

ug/kg 

250 

Bromomethane 

ND 

ug/kg 

100 

Vinyl  chloride 

ND 

ug/kg 

100 

Chloroethane 

ND 

ug/kg 

100 

1,1-Dichloroethene 

ND 

ug/kg 

50 

trans-1 ,2-Dichloroethene 

ND 

ug/kg 

75 

Trichloroethene 

ND 

ug/kg 

50 

1 ,2-Dichlorobenzene 

ND 

ug/kg 

250 

1 ,3-Dichlorobenzene 

ND 

ug/kg 

250 

1 ,4-Dichlorobenzene 

ND 

ug/kg 

250 

v'Ab’HA 
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06220915:20 


Project  Name:  51 5  SOMERVILLE  AVE 

Project  Number:  2315.03 

Method  Blank  Analysis 

Batch  Quality  Control 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


Analytical  Method:  60,8260B 

Analytical  Date:  06/18/09  09:12 

Analyst:  BN 


Parameter  Result  Qualifier  Units  RDL 


MCP  Volatile  Organics  By  826dB/5035 

-  Westborough  Lab  for  sample(s): 

01-02  Batch:  WG367369-3 

Methyl  tert  butyl  ether 

ND 

ug/kg 

100 

p/m-Xylene 

ND 

ug/kg 

100 

o-Xylene 

ND 

ug/kg 

100 

cis-1 ,2-Dichloroethene 

ND 

ug/kg 

50 

Dibromomethane 

ND 

ug/kg 

500 

1 ,2,3-Trichloropropane 

ND 

ug/kg 

500 

Styrene 

ND 

ug/kg 

100 

Dichlorodifluoromethane 

ND 

ug/kg 

500 

Acetone 

ND 

ug/kg 

500 

Carbon  disulfide 

ND 

ug/kg 

2500 

2-Butanone 

ND 

ug/kg 

500 

4-Methyl-2-pentanone 

ND 

ug/kg 

500 

2-Hexanone 

ND 

ug/kg 

500 

Bromochloromethane 

ND 

ug/kg 

250 

Tetrahydrofuran 

ND 

ug/kg 

1000 

2,2-Dichloropropane 

ND 

ug/kg 

250 

1,2-Dibromoethane 

ND 

ug/kg 

200 

1,3-Dichloropropane 

ND 

ug/kg 

250 

1 ,1 ,1 ,2-Tetrachloroethane 

ND 

ug/kg 

50 

Bromobenzene 

ND 

ug/kg 

250 

n-Butylbenzene 

ND 

ug/kg 

50 

sec-Butylbenzene 

ND 

ug/kg 

50 

tert-Butylbenzene 

ND 

ug/kg 

250 

o-Chlorotoluene 

ND 

ug/kg 

250 

p-Chlorotoluene 

ND 

ug/kg 

250 

1 ,2-Dibromo-3-chloropropane 

ND 

ug/kg 

250 

Hexachlorobutadiene 

ND 

ug/kg 

250 

Isopropylbenzene 

ND 

ug/kg 

50 

p-lsopropyltoluene 

ND 

ug/kg 

50 

Naphthalene 

ND 

ug/kg 

250 

n-Propylbenzene 

ND 

ug/kg 

50 

Alpha 
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06220915:20 


Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


Method  Blank  Analysis 

Batch  Quality  Control 


Analytical  Method:  60,82606 

Analytical  Date:  06/18/09  09:12 

Analyst:  BN 


Parameter  Result  Qualifier  Units  RDL 


MCP  Volatile  Organics  by  82606/5035  -  Westborough  Lab  for  sample(s): 

01-02  Batch:  WG367369-3 

1 ,2,3-T  richlorobenzene 

ND 

ug/kg 

250 

1 ,2,4-Trichlorobenzene 

ND 

ug/kg 

250 

1 ,3,5-Trimethylbenzene 

ND 

ug/kg 

250 

1 ,2,4-Trimethylbenzene 

ND 

ug/kg 

250 

Ethyl  ether 

ND 

ug/kg 

250 

Isopropyl  Ether 

ND 

ug/kg 

200 

Ethyl-T  ert-Butyl-Ether 

ND 

ug/kg 

200 

Tertiary-Amyl  Methyl  Ether 

ND 

ug/kg 

200 

1 ,4-Dioxane 

ND 

ug/kg 

25000 

Surrogate 

%  Recovery 

Acceptance 

Qualifier  Criteria 

1 ,2-Dichloroethane-d4 

93 

70-130 

Toluene-d8 

115 

70-130 

4-Bromofluorobenzene 

110 

70-130 

Dibromofluoromethane 

89 

70-130 
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Lab  Control  Sample  Analysis 

Batch  Quality  Control 
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Lab  Control  Sample  Analysis 

Batch  Quality  Control 
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Lab  Control  Sample  Analysis 

Batch  Quality  Control 
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PETROLEUM 

HYDROCARBONS 


Alpha 


Page  21  of  53 


Project  Name: 
Project  Number: 


515  SOMERVILLE  AVE 
2315.03 


SAMPLE  RESULTS 


06220915:20 
Lab  Number:  L0907777 

Report  Date:  06/22/09 


Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

Analytical  Method: 
Analytical  Date: 
Analyst: 

Percent  Solids: 


L0907777-01 
NORTH  TANK  SOLIDS 
SOMERVILLE,  MA 
Soil 

1,8015B(M) 

06/17/09  15:02 
RT 

63% 


Date  Collected: 
Date  Received: 
Field  Prep: 
Extraction  Method: 
Extraction  Date: 


06/12/09  13:55 
06/12/09 
Not  Specified 
EPA  3546 
06/15/09  12:00 


Parameter  Result  Qualifier  Units  RDL  Dilution  Factor 

Petroleum  Hydrocarbon  Quantitation  -  Westboro^h  Lab 

TPH  39400000  ug/kg  5290000  100 


Surrogate 


o-Terphenyl 


%  Recovery 


0 


Acceptance 

Qualifier  Criteria 


40-140 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 

SAMPLE  RESULTS 


06220915:20 
Lab  Number:  L0907777 

Report  Date:  06/22/09 


Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

Analytical  Method: 
Analytical  Date: 
Analyst: 

Percent  Solids: 


L0907777-02 

SOUTHERN  GAS  TANK  SOLIDS 

SOMERVILLE,  MA 

Soil 

1,8015B(M) 

06/17/09  10:29 
RT 

92% 


Date  Collected: 
Date  Received: 
Field  Prep: 
Extraction  Method: 
Extraction  Date: 


06/12/09  13:35 
06/12/09 
Not  Specified 
EPA  3546 
06/15/09  12:00 


Parameter  Result  Qualifier  Units  RDL  Diiution  Factor 

Petroleum  Hydrocarbon  Quantitation  -  Westborough  Lab 

TPH  361000  ug/kg  36200  1 


Acceptance 

Surrogate  %  Recovery  Qualifier  Criteria 


o-Terphenyl  91  40-140 


Alpha 


Page  23  of  53 


06220915:20 


Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number:  L0907777 

Project  Number: 

2315.03 

Method  Blank 
Batch  Quality 

Analysis 

Control 

Report  Date:  06/22/09 

Analytical  Method: 
Analytical  Date: 
Analyst: 

1,8015B(M) 
06/15/09  14:50 

RT 

Extraction  Method:  EPA  3546 
Extraction  Date:  06/15/09  12:00 

Parameter _  Result  Qualifier  Units _ RDL _ 

Petroleum  Hydrocarbon  Quantitation  -  Westborough  Lab  for  sample(s):  01-02  Batch:  WG3^830-1 

TPH  ND  ug/kg  33300 


Acceptance 

Surrogate  %Recovery  Qualifier  Criteria 


o-Terphenyl  89  40-140 


’C  A*. 
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Lab  Control  Sample  Analysis 

Batch  Quality  Control 
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06220915:20 


PCBS 


idOPKA 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 

SAMPLE  RESULTS 


06220915:20 
Lab  Number:  L0907777 

Report  Date:  06/22/09 


Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

Analytical  Method: 
Analytical  Date: 
Analyst: 

Percent  Solids: 


L0907777-01 
NORTH  TANK  SOLIDS 
SOMERVILLE,  MA 
Soil 

64,8082 
06/22/09  08:57 
SH 

63% 


Date  Collected: 
Date  Received: 
Field  Prep: 
Extraction  Method: 
Extraction  Date: 
Cleanup  Methodi: 
Cleanup  Datel: 


06/12/09  13:55 
06/12/09 
Not  Specified 
EPA  3546 
06/19/09  22:00 
EPA  3665A 
06/20/09 


Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MCP  Polychlorinated  Biphenyls  -  Westborough  Lab 

Aroclor  1 242 

450 

ug/kg 

52.9 

1 

Aroclor  1 254 

525 

ug/kg 

52.9 

1 

Aroclor  1260 

231 

ug/kg 

52.9 

1 

Surrogate 

%  Recovery 

Qualifier 

Acceptance 

Criteria 

Column 

2,4,5,6-Tetrachloro-m-xylene 

44 

30-150 

A 

Decachlorobiphenyl 

49 

30-150 

A 

2,4,5,6-Tetrachloro-m-xylene 

55 

30-150 

B 

Decachlorobiphenyl 

76 

30-150 

B 

Au>ha 

'CAL 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 

SAMPLE  RESULTS 


Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

Analytical  Method: 
Analytical  Date: 
Analyst: 

Percent  Solids: 


L0907777-01 
NORTH  TANK  SOLIDS 
SOMERVILLE.  MA 
Soil 

64,8082 
06/22/09  08:57 
SH 

63% 


Lab  Number: 
Report  Date: 


Date  Collected: 
Date  Received: 
Field  Prep: 
Extraction  Method: 
Extraction  Date: 
Cleanup  Methodi: 
Cleanup  Datel: 


06220915:20 

L0907777 

06/22/09 


06/12/09  13:55 
06/12/09 
Not  Specified 
EPA  3546 
06/19/09  22:00 
EPA  3665A 
06/20/09 


Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MCP  Polychlorinated  Biphenyls 

-  Westborough  Lab 

Aroclor  1016 

ND 

ug/kg 

52.9 

1 

Aroclor  1221 

ND 

ug/kg 

52.9 

1 

Aroclor  1 232 

ND 

ug/kg 

52.9 

1 

Aroclor  1 248 

ND 

ug/kg 

52.9 

1 

Aroclor  1 262 

ND 

ug/kg 

52.9 

1 

Aroclor  1 268 

ND 

ug/kg 

52.9 

1 

Surrogate 

%  Recovery 

Qualifier 

Acceptance 

Criteria 

Column 

2,4,5,6-Tetrachloro-m-xylene 

44 

30-150 

A 

Decachlorobiphenyl 

49 

30-150 

A 

2,4,5,6-T  etrachloro-m-xylene 

55 

30-150 

B 

Decachlorobiphenyl 

76 

30-150 

B 

Alpha 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number: 

L0907777 

Project  Number: 

2315.03 

Report  Date: 

06/22/09 

SAMPLE  RESULTS 

Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

Analytical  Method: 
Analytical  Date: 
Analyst: 

Percent  Solids: 

L0907777-02 

SOUTHERN  GAS  TANK  SOLIDS 

SOMERVILLE,  MA 

Soil 

64,8082 

06/16/09  20:46 

SH 

92% 

Date  Collected: 

Date  Received: 
Field  Prep: 
Extraction  Method: 

Extraction  Date: 
Cleanup  Methodi: 
Cleanup  Datel: 

06/12/09  13:35 

06/12/09 

Not  Specified 
EPA  3546 

06/15/09  15:33 

EPA  3665A 

06/15/09 

Parameter 

Result 

Qualifier 

Units 

RDL 

Dilution  Factor 

MCP  Polychlorinated  Biphenyls 

-  Westborough  Lab 

Arcx:lor  1016 

ND 

ug/kg 

36.2 

1 

Aroclor  1221 

ND 

ug/kg 

36.2 

1 

Aroclor  1 232 

ND 

ug/kg 

36.2 

1 

Aroclor  1 242 

ND 

ug/kg 

36.2 

1 

Aroclor  1 248 

ND 

ug/kg 

36.2 

1 

Aroclor  1 254 

ND 

ug/kg 

36.2 

1 

Aroclor  1 260 

ND 

ug/kg 

36.2 

1 

Aroclor  1 262 

ND 

ug/kg 

36.2 

1 

Aroclor  1 268 

ND 

ug/kg 

36.2 

1 

Surrogate 

%  Recovery 

Qualifier 

Acceptance 

Criteria 

Column 

2,4,5,6-Tetrachloro-m-xylene 

64 

30-150 

A 

Decachlorobiphenyl 

76 

30-150 

A 

2,4,5,6-Tetrachloro-m-xylene 

56 

30-150 

B 

Decachlorobiphenyl 

74 

30-150 

B 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number:  L0907777 

Project  Number: 

2315.03 

Report  Date:  06/22/09 

Method  Blank  Analysis 

Batch  Quality  Control 

Analytical  Method: 

64,8082 

Extraction  Method:  EPA  3546 

Analytical  Date: 

06/16/09  19:57 

Extraction  Date:  06/15/09  15:33 

Analyst: 

SH 

Cleanup  Methodi :  EPA  3665A 

Cleanup  Datel:  06/15/09 

Parameter _ Result  Qualifier  Units  RDL _ 

MCP  Polychlorinated  Biphenyls  -  Westborough  Lab  for  sample(s):  02  Batch:  WG366888-1 


Aroclor  1016 

ND 

ug/kg 

33.3 

Aroclor  1221 

ND 

ug/kg 

33.3 

Aroclor  1 232 

ND 

ug/kg 

33.3 

Aroclor  1242 

ND 

ug/kg 

33.3 

Aroclor  1248 

ND 

ug/kg 

33.3 

Aroclor  1254 

ND 

ug/kg 

33.3 

Aroclor  1 260 

ND 

ug/kg 

33.3 

Aroclor  1 262 

ND 

ug/kg 

33.3 

Aroclor  1 268 

ND 

ug/kg 

33.3 

Surrogate 

%  Recovery 

Acceptance 

Qualifier  Criteria  Column 

2,4,5,6-Tetrachloro-m-xylene 

73 

30-150 

A 

Decachlorobiphenyl 

75 

30-150 

A 

2.4,5,6-Tetrachloro-m-xylene 

74 

30-150 

B 

Decachlorobiphenyl 

83 

30-150 

B 

/Alpha 

.  A  •  c  *  ». 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number:  L0907777 

Project  Number: 

2315.03 

Method  Blank  Analysis 

Report  Date:  06/22/09 

Batch  Quality  Control 

Analytical  Method: 

64,8082 

Extraction  Method:  EPA  3546 

Analytical  Date: 

06/22/09  09:09 

Extraction  Date:  06/19/09  22:00 

Analyst: 

SH 

Cleanup  Methodi :  EPA  3665A 
Cleanup  Datel:  06/20/09 

Parameter  Result  Qualifier  Units  RDL 


MCP  Polychlorinated  Biphenyls 

-  Westborough  Lab  for  sample(s):  01 

Batch:  WG367683-1 

Aroclor  1016 

ND 

ug/kg 

33.3 

Aroclor  1221 

ND 

ug/kg 

33.3 

Aroclor  1232 

ND 

ug/kg 

33.3 

Aroclor  1242 

ND 

ug/kg 

33.3 

Aroclor  1 248 

ND 

ug/kg 

33.3 

Aroclor  1254 

ND 

ug/kg 

33.3 

Aroclor  1 260 

ND 

ug/kg 

33.3 

Aroclor  1 262 

ND 

ug/kg 

33.3 

Aroclor  1 268 

ND 

ug/kg 

33.3 

Surrogate 

%Recovery 

Acceptance 

Qualifier  Criteria  Column 

2,4,5,6-Tetrachloro-m-xylene 

68 

30-150 

A 

Decachlorobiphenyl 

69 

30-150 

A 

2,4,5,6-Tetrachloro-m-xylene 

74 

30-150 

B 

Decachlorobiphenyl 

105 

30-150 

B 

Alpha 
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Lab  Control  Sample  Analysis 

Batch  Quality  Control 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number: 

L0907777 

Project  Number: 

2315.03 

Report  Date: 

06/22/09 

Lab  ID: 

SAMPLE  RESULTS 

L0907777-01 

Date  Collected: 

06/12/09  13:55 

Client  ID: 

NORTH  TANK  SOLIDS 

Date  Received: 

06/12/09 

Sample  Location: 

SOMERVILLE,  MA 

Field  Prep: 

Not  Specified 

Matrix: 

Percent  Solids: 

Parameter 

Soil 

63% 

Dilution 

Result  Qualifier  Units  RDL  Factor 

Date  Date 

Prepared  Analyzed 

Prep  Analytical 

Method  Method 

MCP  Total  Metals  -  Westborough  Lab 


Arsenic,  Total 

32 

mg/kg 

0.63 

1 

06/15/09  16:15 

06/17/09  16:00 

EPA  3050B 

60,601  OB 

MG 

Cadmium,  Total 

68 

mg/kg 

0.63 

1 

06/15/09  16:15 

06/17/09  16:00 

EPA  3050B 

60,601  OB 

MG 

Chromium,  Total 

330 

mg/kg 

0.63 

1 

06/15/09  16:15 

06/17/09  16:00 

EPA  3050B 

60,601  OB 

MG 

Lead,  Total 

2200 

mg/kg 

3.2 

1 

06/15/09  16:15 

06/17/09  16:00 

EPA  3050B 

60,601  OB 

MG 

Mercury,  Total 

5.1 

E 

mg/kg 

0.12 

1 

06/15/09  22:10 

06/16/09  13:15 

EPA  7471 A 

64,7471A 

EZ 

Mercury,  Total 

5.6 

mg/kg 

0.61 

5 

06/15/09  22:10 

06/16/09  13:52 

EPA  7471A 

64,7471A 

EZ 

Aij>KA 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number: 

L0907777 

Project  Number: 

2315.03 

Report  Date: 

06/22/09 

SAMPLE  RESULTS 

Lab  ID: 

L0907777-02 

Date  Collected: 

06/12/09  13:35 

Client  ID: 

SOUTHERN  GAS  TANK  SOLIDS 

Date  Received: 

06/12/09 

Sample  Location: 

SOMERVILLE,  MA 

Field  Prep: 

Not  Specified 

Matrix: 

Soil 

Percent  Solids: 

Parameter 

92% 

Dilution 

Result  Qualifier  Units  RDL  Factor 

Date  Date 

Prepared  Analyzed 

Prep  Analytical 

Method  Method 

MCP  Total  Metals  -  Westborough  Lab 


Arsenic,  Total 

5.4 

mg/kg 

0.43 

1 

06/15/09  16:15 

06/17/09  16:25 

EPA  3050B 

60,601  OB 

MG 

Cadmium,  Total 

ND 

mg/kg 

0.43 

1 

06/15/09  16:15 

06/17/09  16:25 

EPA  3050B 

60,6010B 

MG 

Chromium,  Total 

13 

mg/kg 

0.43 

1 

06/15/09  16:15 

06/17/09  16:25 

EPA  3050B 

60,601  OB 

MG 

Lead,  Total 

120 

mg/kg 

2.1 

1 

06/15/09  16:15 

06/17/09  16:25 

EPA  3050B 

60,601  OB 

MG 

Mercury,  Total 

ND 

mg/kg 

0.09 

1 

06/15/09  22:10 

06/16/09  13:18 

EPA 7471 A 

64,7471A 

EZ 

.mpt-iA 
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Project  Name; 
Project  Number: 


Parameter 

MCP  Total  Metals  - 
Arsenic,  Total 
Cadmium,  Total 
Chromium,  Total 
Lead,  Total 


Parameter 
MCP  Total  Metals  - 

Mercury,  Total 


515  SOMERVILLE  AVE  Lab  Number:  L0907777 

2315.03  Report  Date:  06/22/09 

Method  Blank  Analysis 
Batch  Quality  Control 


Dilution  Date  Date  Analytical 

Result  Qualifier  Units  RDL  Factor  Prepared  Analyzed  Method  Analyst 


Westborough  Lab  for  sample(s): 

01-02 

Batch: 

WG366911-1 

ND 

mg/kg 

0.40 

1 

06/15/09  16:15 

06/17/09  15:32 

60,60106 

MG 

ND 

mg/kg 

0.40 

1 

06/15/09  16:15 

06/17/09  15:32 

60,60106 

MG 

ND 

mg/kg 

0.40 

1 

06/15/09  16:15 

06/17/09  15:32 

60,60106 

MG 

ND 

mg/kg 

2.0 

1 

06/15/09  16:15 

06/17/09  15:32 

60,60106 

MG 

Prep  Information 

Digestion  Method:  EPA  3050B 

Dilution  Date  Date  Analytical 

Result  Qualifier  Units  RDL  Factor  Prepared  Analyzed  Method  Analyst 

Westborough  Lab  for  sample(s):  01-02  Batch:  WG366946-1 

ND  mg/kg  0.08  1  06/15/09  22:10  06/16/09  12:51  64,7471A  EZ 

Prep  Information 

Digestio.n  Method:  EPA7471A 


Alpha 
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Lab  Control  Sample  Analysis 

Batch  Quality  Control 
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Project  Name: 
Project  Number: 

Lab  ID; 

Client  ID: 

Sample  Location; 
Matrix: 


Parameter 

Ignitability  of  Solids 
Ignitability 


515  SOMERVILLE  AVE  Lab  Number:  L0907777 

2315.03  Report  Date:  06/22/09 


SAMPLE  RESULTS 


L0907777-01 
NORTH  TANK  SOLIDS 
SOMERVILLE,  MA 
Soil 


Date  Collected: 
Date  Received: 
Field  Prep: 


06/12/09  13:55 
06/12/09 
Not  Specified 


Test  Material  Information 


Source  of  Material: 

Description  of  Material: 

Particle  Size: 

Preliminary  Burning  Time  (sec): 


Unknown 

Non-Metallic  -  Damp  Paste 
Medium 
120 


Result 

Date 

Analyzed 

Analytical 

Method 

Analyst 

-  Westborough  Lab 

Nl 

06/12/09  17:25 

1,1030 

TH 
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Project  Name: 
Project  Number: 

Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 


Parameter 


515  SOMERVILLE  AVE 

Lab  Number: 

L0907777 

2315.03 

Report  Date: 

06/22/09 

SAMPLE  RESULTS 

L0907777-02 

Date  Collected: 

06/12/09  13:35 

SOUTHERN  GAS  TANK  SOLIDS 

Date  Received: 

06/12/09 

SOMERVILLE,  MA 

Field  Prep: 

Not  Specified 

Soil 

Test  Material  Information 


Source  of  Material:  Unknown 

Description  of  Material:  Non-Metallic  -  Dry  Sand 

Particle  Size:  Medium 

Preliminary  Burning  Time  (sec):  120 


Date 

Analytical 

Result 

Analyzed 

Method  Analyst 

Ignitability  of  Solids  -  Westborough  Lab 
Ignitability  Nl 


06/12/09  17:25 


1,1030 


TH 
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Project  Name: 

Project  Number: 

515  SOMERVILLE  AVE 

2315.03 

SAMPLE  RESULTS 

Lab  Number: 

Report  Date: 

L0907777 

06/22/09 

Lab  ID: 

Client  ID: 

Sample  Location: 
Matrix: 

L0907777-01 

NORTH  TANK  SOLIDS 

SOMERVILLE.  MA 

Soil 

Date  Collected: 

Date  Received: 
Field  Prep: 

06/12/09  13:55 

06/12/09 

Not  Specified 

Parameter 

Result  Qualifier 

Dilution 

Units  RDL  f"actor 

Date  Date 

Prepared  Analyzed 

Analytical 

Method  Analyst 

General  Chemistry  -  Westborough  Lab 


Solids,  Total 

63 

% 

0.10 

1 

- 

06/16/09  10:09 

30,2540G 

MC 

pH 

9.2 

SU 

- 

1 

- 

06/15/09  20:50 

1.9045C 

BH 

Cyanide,  Reactive 

ND 

mg/kg 

10 

1 

- 

06/17/09  15:00 

1,7.3 

TH 

Sulfide,  Reactive 

ND 

mg/kg 

10 

1 

- 

06/17/09  15:00 

1,7.3 

TH 

At;PKA 

.  O  ^  l 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number: 

L0907777 

Project  Number: 

2315.03 

Report  Date: 

06/22/09 

SAMPLE  RESULTS 

Lab  ID: 

L0907777-02 

Date  Collected: 

06/12/09  13:35 

Client  ID: 

SOUTHERN  GAS  TANK  SOLIDS 

Date  Received: 

06/12/09 

Sample  Location: 

SOMERVILLE.  MA 

Field  Prep: 

Not  Specified 

Matrix: 

Soil 

Dilution 

Date 

Date 

Analytical 

Parameter 

Result  Qualifier  Units  RDL  Factor 

Prepared 

Analyzed 

Method  Analyst 

General  Chemistry  -  Westborough  Lab 


Solids,  Total 

92 

% 

0.10 

1 

- 

06/16/09  10:09 

30,2540G 

MC 

pH 

11.6 

SU 

- 

1 

- 

06/15/09  20:50 

1,9045C 

BH 

Cyanide,  Reactive 

ND 

mg/kg 

10 

1 

- 

06/17/09  15:00 

1,7.3 

TH 

Sulfide,  Reactive 

ND 

mg/kg 

10 

1 

- 

06/17/09  15:00 

1,7.3 

TH 

Alpha 

.0*4. 


Page  43  of  53 


06220915:20 


Project  Name:  515  SOMERVILLE  AVE  Lab  Number:  L0907777 

Project  Number:  2315.03  Report  Date:  06/22/09 

Method  Blank  Analysis 

Batch  Quality  Control 


Dilution  Date  Date  Analytical 

Parameter  Result  Qualifier  Units  RDL  Factor  Prepared  Analyzed  Method  Analyst 

General  Chemistry  -  Westborough  Lab  for  sample(s):  01-02  Batch:  WG367281-1 

Sulfide,  Reactive  ND  mg/kg  10  1  -  06/17/09  15:00  1,7.3  TH 

General  Chemistry  -  Westborough  Lab  for  sample(s):  01-02  Batch:  WG367282-1 

Cyanide,  Reactive  ND  mg/kg  10  1  -  06/17/09  15:00  1,7.3  TH 


A^a 
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Lab  Control  Sample  Analysis 

Batch  Quality  Control 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0907777 
Report  Date:  06/22/09 


Sample  Receipt  and  Container  Information 

Were  project  specific  reporting  limits  specified?  YES 

Cooler  Information 

Cooler  Custody  Seal 

A  Absent 


Container  information 


Container  ID 

Container  Type 

Cooler 

pH 

Temp 

Pres 

Seal 

Analysis 

L0907777-01A 

Vial  MeOH  preserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8260HLW(14) 

L0907777-01B 

Vial  water  preserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8260HLW(14) 

L0907777-01C 

Vial  water  preserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8260HLW(14) 

L0907777-01D 

Amber  250ml  unpreserved 

A 

N/A 

4.5 

Y 

Absent 

IGNIT-1 030(14), REACTS(14),MCP 

AS-6010T(180),TS(7),MCP-PB- 

601 0T(1 80),PH-9045(1  ),MCP- 

7471T(28),MCP-CD- 

6010T(180),MCP-CR- 

6010T(180).REACTCN(14) 

L0907777-01E 

Amber  250ml  unpreserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8082-04(14),TPH-DRO- 

D(14) 

L0907777-02A 

Vial  MeOH  preserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8260HLW(14) 

L0907777-02B 

Vial  water  preserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8260HLW(14) 

L0907777-02C 

Vial  water  preserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8260HLW(14) 

L0907777-02D 

Amber  250ml  unpreserved 

A 

N/A 

4.5 

Y 

Absent 

IGNIT-1030(14),REACTS(14),MCP 
AS-601 0T(1 80),TS{7),MCP-PB- 
601 0T(1 80),PH-9045(1  ).MCP- 
7471T(28),MCP-CD- 
6010T(180),MCP-CR- 
601 0T(1 80),REACTCN(14) 

L0907777-02E 

Amber  250ml  unpreserved 

A 

N/A 

4.5 

Y 

Absent 

MCP-8082-04(14),TPH-DRO- 

D(14) 

Ai>KA 
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Project  Name:  51 5  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0907777 
Report  Date:  06/22/09 


GLOSSARY 


Acronyms 

EPA  ■  Environmental  Protection  Agency. 

LCS  -  Laboratory  Control  Sample:  A  sample  matrix,  free  from  the  analytes  of  interest,  spiked  with  verified  known 
amounts  of  analytes  or  a  material  containing  known  and  verified  amounts  of  analytes. 

LCSD  -  Laboratory  Control  Sample  Duplicate:  Refer  to  LCS. 

MS  •  Matrix  Spike  Sample:  A  sample  prepared  by  adding  a  known  mass  of  target  analyte  to  a  specified  amount  of 
matrix  sample  for  which  an  independent  estimate  of  target  analyte  concentration  is  available. 

MSD  ■  Matrix  Spike  Sample  Duplicate:  Refer  to  MS. 

NA  •  Not  Applicable. 

NC  ■  Not  Calculated:  Term  is  utilized  when  one  or  more  of  the  results  utilized  in  the  calculation  are  non-detect  at  the 

parameter’s  reporting  unit. 

ND  -  Not  detected  at  the  reported  detection  limit  for  the  sample. 

NI  •  Not  Ignitable. 

RDL  ■  Reported  Detection  Limit:  The  value  at  which  an  instrument  can  accurately  measure  an  analyte  at  a  specific 
concentration.  The  RDL  includes  any  adjustments  from  dilutions,  concentrations  or  moisture  content,  where 
applicable. 

RPD  ■  Relative  Percent  Difference:  The  results  from  matrix  and/or  matrix  spike  duplicates  are  primarily  designed  to 

assess  the  precision  of  analytical  results  in  a  given  matrix  and  are  expressed  as  relative  percent  difference  (RPD). 
Values  which  are  less  than  five  times  the  reporting  limit  for  any  individual  parameter  are  evaluated  by  utilizing  the 
absolute  difference  between  the  values;  although  the  RPD  value  will  be  provided  in  the  report. 

Terms 

Analytical  Method:  Both  the  document  from  which  the  method  originates  and  the  analytical  reference  method.  (Example: 

EPA  8260B  is  shown  as  1,8260B.)  The  codes  for  the  reference  method  documents  are  provided  in  the  References  section  of 

the  Addendum. 


Data  Qualifiers 

*  ■  The  batch  duplicate  RPD  exceeds  the  acceptance  criteria.  This  flag  is  not  applicable  when  the  sample  concentrations 

are  less  than  5x  the  RDL.  (Metals  only.) 

A  -  Spectra  identified  as  "Aldol  Condensation  Product". 

B  •  The  analyte  was  detected  above  the  reporting  limit  in  the  associated  method  blank.  Flag  only  applies  to  associated 
field  samples  that  have  detectable  concentrations  of  the  analyte. 

D  •  Concentration  of  analyte  was  quantified  from  diluted  analysis.  Flag  only  applies  to  field  samples  that  have  detectable 
concentrations  of  the  analyte. 

E  ■  Concentration  of  analyte  exceeds  the  range  of  the  calibration  curve  and/or  linear  range  of  the  instrument. 

H  -  The  analysis  of  pH  was  performed  beyond  the  regulatory-required  holding  time  of  1 5  minutes  from  the  time  of 

sample  collection. 

N  •  The  matrix  spike  recovery  exceeds  the  acceptance  criteria.  This  flag  is  not  applicable  when  the  sample  concentration 
is  greater  than  4x  the  spike  added.  (Metals  only.) 

P  •  The  RPD  between  the  results  for  the  two  columns  exceeds  the  method-specified  criteria. 

R  -  Analytical  results  are  from  sample  re-analysis. 

RE  •  Analytical  results  are  from  sample  re-extraction. 

j  -  Estimated  value.  This  represents  an  estimated  concentration  for  Tentatively  Identified  Compounds  (TICs). 


Report  Format:  Data  Usability  Report 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0907777 

Report  Date:  06/22/09 


REFERENCES 


1  Test  Methods  for  Evaluating  Solid  Waste;  Physical/Chemical  Methods.  EPA  SW-846. 
Third  Edition.  Updates  I  -  IMA,  1997. 

30  Standard  Methods  for  the  Examination  of  Water  and  Wastewater.  APHA-AWWA- 
WPCF.  18th  Edition.  1992. 

60  Quality  Assurance  and  Quality  Control  Requirements  and  Performance  Standards  for 
SW-846  Methods.  MADEP  BWSC.  WSC-CAM-IIA  (Revision  4),  WSC-CAM-V  C 
(Revision  2),  WSC-CAM-IIIA  (Revision  5).  May  2004. 

64  Quality  Assurance  and  Quality  Control  Requirements  and  Performance  Standards  for 
SW-846  Methods.  MADEP  BWSC.  WSC-CAM-IIA  (Revision  4),  WSC-CAM-V  C 
(Revision  2),  WSC-CAM-IIIA  (Revision  5).  August  2004. 


LIMITATION  OF  LIABILITIES 

Alpha  Analytical  performs  services  with  reasonable  care  and  diligence  normal  to  the  analytical  testing 
laboratory  industry.  In  the  event  of  an  error,  the  sole  and  exclusive  responsibility  of  Alpha  Woods  Hole  Labs 
shall  be  to  re-perform  the  work  at  it's  own  expense.  In  no  event  shall  Alpha  Analytical  be  held  liable 
for  any  incidental,  consequential  or  special  damages,  including  but  not  limited  to,  damages  in  any  way 
connected  with  the  use  of,  interpretation  of,  information  or  analysis  provided  by  Alpha  Woods  Hole  Labs 

We  strongly  urge  our  clients  to  comply  with  EPA  protocol  regarding  sample  volume,  preservation,  cooling 
containers,  sampling  procedures,  holding  time  and  splitting  of  samples  in  the  field. 
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Certificate/Approval  Program  Summary 

Last  revised  June  17,  2009  -  Westboro  Facility 

The  following  list  includes  only  those  analytes/methods  for  which  certification/approval  is  currently  held. 

For  a  complete  listing  of  analytes  for  the  referenced  methods,  please  contact  your  Alpha  Customer  Service  Representative. 

Connecticut  Department  of  Public  Health  Certificate/Lab  ID:  PH-0574.  NELAP  Accredited  Solid  Waste/Soil. 

Drinking  Water  (Inorganic  Parameters:  Color,  pH,  Turbidity,  Conductivity,  Alkalinity,  Chloride,  Free  Residual 
Chlorine,  Fluoride,  Calcium  Hardness,  Sulfate,  Nitrate,  Nitrite,  Aluminum,  Antimony,  Arsenic,  Barium,  Beryllium, 
Cadmium,  Calcium,  Chromium,  Copper,  Iron,  Lead,  Magnesium,  Manganese,  Mercury,  Molybdenum,  Nickel, 
Potassium,  Selenium,  Silver,  Sodium,  Thallium,  Vanadium,  Zinc,  Total  Dissolved  Solids,  Total  Organic  Carbon, 
Total  Cyanide,  Perchlorate.  Organic  Parameters:  Haloacetic  Acids,  Volatile  Organics  524.2,  Total 
Trihalomethanes  524.2,  1 ,2-Dibromo-3-chloropropane  (DBCP),  Ethylene  Dibromide  (EDB).) 
Wastewater/Non-Potable  l/l/afer  (Inorganic  Parameters:  Color,  pH,  Conductivity,  Acidity,  Alkalinity,  Chloride,  Total 
Residual  Chlorine,  Fluoride,  Total  Hardness,  Calcium  Hardness,  Silica,  Sulfate.  Sulfide,  Ammonia,  Kjeldahl 
Nitrogen,  Nitrate,  Nitrite,  0-Phosphate,  Total  Phosphorus,  Aluminum,  Antimony,  Arsenic,  Barium,  Beryllium, 
Boron,  Cadmium,  Calcium,  Chromium,  Hexavalent  Chromium,  Cobalt,  Copper,  Iron,  Lead,  Magnesium, 
Manganese,  Mercury,  Molybdenum,  Nickel,  Potassium,  Selenium,  Silver,  Sodium,  Strontium,  Thallium,  Tin, 
Titanium,  Vanadium,  Zinc,  Total  Residue  (Solids),  Total  Dissolved  Solids,  Total  Suspended  Solids  (non-filterable), 
BOD,  CBOD,  COD,  TOC,  Total  Cyanide,  Phenolics,  Foaming  Agents  (MBAS),  Bromide,  Oil  and  Grease.  Orgariic 
Parameters:  PCBs,  Organochlorine  Pesticides,  Technical  Chlordane,  Toxaphene,  2,4-D,  2,4,5-T,  2,4,5- 
TP(Silvex),  Acid  Extractables  (Phenols),  Benzidines,  Phthalate  Esters,  Nitrosamines,  Nitroaromatics  & 
Isophorone,  Polynuclear  Aromatic  Hydrocarbons,  Haloethers,  Chlorinated  Hydrocarbons,  Volatile  Organics.) 

Solid  Waste/Soil  (Inorganic  Parameters:  Lead  in  Paint,  pH,  Aluminum,  Antimony,  Arsenic,  Barium,  Beryllium, 
Boron,  Cadmium,  Calcium,  Chromium,  Hexavalent  Chromium,  Cobalt,  Copper,  Iron,  Lead,  Magnesium, 
Manganese,  Mercury,  Molybdenum,  Nickel,  Potassium,  Selenium,  Silver,  Sodium,  Thallium,  Tin,  Vanadium,  Zinc, 
Total  Cyanide,  Ignitability,  Phenolics,  Corrosivity,  TCLP  Leach  (1311),  Reactivity.  Organic  Parameters:  PCBs, 
Organochlorine  Pesticides,  Technical  Chlordane,  Toxaphene,  Extractable  Petroleum  Hydrocarbons  (ETPH), 
Dicamba,  2,4-D,  2,4,5-T,  2,4,5-TP(Silvex),  Volatile  Organics,  Acid  Extractables  (Phenols),  3.3’-Dichlorobenzidine, 
Phthalates,  Nitrosamines,  Nitroaromatics  &  Cyclic  Ketones,  PAHs,  Haloethers,  Chlorinated  Hydrocarbons. ) 

Maine  Department  of  Human  Services  Certificate/Lab  ID:  2009024. 

Drinking  IVater  (Inorganic  Parameters:  SM9215B,  9221 E,  9222B,  9222D,  9223B,  EPA  150.1,  180.1, 300.0,  353.2, 
SM2130B,  2320B,  4500CI-D,  4500CN-C,  4500CN-E,  4500F-C,  4500H+B,4500N03-F,  EPA  200.7,  EPA  200.8, 
245.1 .  Organic  Parameters:  504.1 ,  524.2,  SM  6251 B.) 

Wastewater/Non-Potable  Water  (Inorganic  Parameters:  EPA  120.1,  1664A,  350.1,  351.1,  353.2,  410.4,  420.1, 
Lachat  10-1 07-06-1 -B,  SM2320B,  2340B,  251  OB,  2540C.  2540D.  426C,  4500CI-D,  4500CI-E,  4500CN-C, 
4500CN-E,  4500F-B,  4500F-C,  4500H+B,  4500Norg-B,  4500Norg-C,  4500NH3-B,  4500NH3-G,  4500NH3-H, 
4500N03-F.  4500P-B.5,  4500P-E.  5210B,  5220D,  5310C,  EPA  200.7,  200.8,  245.1.  Organic  Parameters:  608, 
624.) 

Massachusetts  Department  of  Environmental  Protection  Certificate/Lab  ID:  M-MA086. 

Drinking  Water 

Inorganic  Parameters:  (EPA  200.8  for:  Sb,As,Ba,Be,Cd,Cr,Cu,Pb,Ni,Se,TI) 

(EPA  200.7  for:  Ba,Be,Ca,Cd,Cr,Cu,Na,Ni)  245.1,  (300.0  for:  Nitrate-N,  Nitrite-N,  Fluoride,  Sulfate) 

353.2  for:  Nitrate-N,  Nitrite-N;  SM4500N03-F,  4500F-C,  4500CN-CE,  EPA  180.1,  SM2130B,  SM4500CI-D, 
2320B,  SM2540C,  EPA  150.1,  SM4500H-B. 

Organic  Parameters:  (EPA  524.2  for:  Trihalomethanes,  Volatile  Organics) 

(504.1  for:  1,2-Dibromoethane,  1 ,2-Dibromo-3-Chloropropane),  SM6251B,  314.0. 

Non-Potable  Water 

Inorganic  Parameters:.  (EPA  200.8  for:  AI,Sb,As,Be.Cd,Cr,Cu,Pb,Mn,Ni.Se,Ag,TI,Zn) 

(EPA  200.7  for:  AI,Sb,As,Be,Cd,Cr,Co,Cu,Fe,Pb,Mn,Mo,Ni,Se,Ag,Sr,TI,Ti,V,Zn.Ca,Mg,Na,K) 

245  1  SM4500H,B.  EPA  120.1,  SM2510B,  2540C,  2540B,  2320B,  4500CL-E,  4500F-BC,  426C.  SM4500NH3- 
BH  (EPA  350.1  for:  Ammonia-N),  LACHAT  10-1 07-06-1 -B  for  Nitrate-N.  SM4500N03-F,  353.2  for  Nitrate-N, 
SM4500NH3-B.C-Titr.  SM4500NH3-BC-NES,  EPA  351.1,  SM4500P-E,  4500P-B,E.  5220D,  EPA  410.4,  SM 
521  OB,  531 OC,  4500CN-CE.  2540D,  4500CL-D,  EPA  1664,  SMI 4  510AC,  EPA  420.1 
Organic  Parameters:  (EPA  624  for  Volatile  Halocarbons,  Volatile  Aromatics) 

(608  for:  Chlordane,  Aldrin,  Dieldrin,  DDD,  DDE,  DDT,  Heptachlor,  Heptachlor  Epoxide.  PCB-Water) 

600/4-81 -045-PCB-Oil 
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Massachusetts  Department  of  Environmental  Protection  Certificate/Lab  ID:  M-MA086. 

Drinking  Water 

Microbiology  Parameters:  SM9215B:  MF-SM9222B;  ENZ.  SUB.  SM9223:  EC-SM9221E;  MF-SM9222D; 

ENZ.  SUB.  SM9223; 

New  Hampshire  Department  of  Environmental  Services  Certificate/Lab  ID:  200307.  NELAP  Accredited. 

Drinking  l/i<ater  (Inorganic  Parameters:  SM6215B,  9222B,  9223B  Colilert,  ERA  200.7,  200.8,  245.2,  110.2,  120.1, 

150.1,  300.0,  325.2,  314.0,  SM4500CN-E,  4500H+B,  4500N03-F,  2320B,  251  OB,  2540C,  4500F-C,  531 OC, 
2120B,  ERA  331.0.  Organic  Rarameters:  504.1,  524.2,  SM6251B.) 

Non-Potable  Water  (Inorganic  Rarameters:  SM9222D,  9221 B,  9222B,  9221  E-EC,  ERA  200.7,  200.8,  245.1, 

245.2,  SW-846  6010B,  6020,  7196A,  7470A,  SM3500-CR-D,  ERA  120.1,  150.1,  300.0,  305.1,  310.1,  325.2, 

340.2,  350.1,  350.2,  351.1,  353.2,  354.1,  365.2,  375.4,  376.2,  405.1,  415.1,  420.1,  425.1,  1664A,  SW-846  9010, 
9030,  9040B,  ERA  160.1,  160.2,  160.3,  SM426C,  SM2310B,  2540B,  2540D,  4500H+B,  4500NH3-H,  4500NH3-E, 
4500N02-B,  4500R-E,  4500-S2-D,  521  OB,  2320B,  2540C,  4500F-C,  531  OC,  5540C,  LACHAT  10-1 17-07-1-B, 
LACHAT  10-1 07-06-1 -B,  LACHAT  10-1 07-04-1 -C,  LACHAT  10-1 07-04-1 -J,  LACHAT  10-1 17-07-1 -A,  SM4500CL- 
E,  LACHAT  10-204-00-1 -A,  LACHAT  10-107-06-2-D.  Organic  Rarameters:  SW-846  3005A,  301 5A,  351  OC, 
5030B,  8021 B,  8260B,  8270C,  8330,  ERA  624,  625,  608,  SW-846  8082,  8081  A.) 

Solid  &  Chemical  Materials  (Inorganic  Rarameters:  SW-846  601  OB,  7196A,  7471  A,  7. 3.3.2,  7. 3.4.2,  1010,  1030, 
9010,  901 2A,  9014,  9030B,  9040,  9045C,  9050C,  1311,  3005A,  3050B,  3051  A.  Organic  Rarameters:  SW-846 
3540C,  3545,  3580A,  5030B,  5035,  8021 B,  8260B,  8270C,  8330,  81 51  A,  8082,  8081  A.) 

New  Jersey  Department  of  Environmental  Protection  Certificate/Lab  ID:  MA935.  NELAP  Accredited. 

Drinking  Water  (Inorganic  Parameters:  SM9222B,  9221 E,  9223B,  921 5B,  4500N03-F,  4500F-C,  ERA  300.0, 
200.7,  2540C,  2320B,  314.0,  331.0,  110.2,  SM2120B,  2510B,  5310C,  ERA  150.1,  SM4500H-B,  ERA  200.8, 

245.2,  Organic  Parameters:  504.1,  SM6251B,  524.2.) 

Non-Potable  Water  (Inorganic  Parameters:  SM5210B,  ERA  410.1,  SM5220D,  4500CI-D,  ERA  300.0,  SM2120B, 
SM4500F-BC,  ERA  200.7,  351.1,  LACHAT  10-107-06-2-D,  ERA  353.2,  SM4500N03-F,  4500N02-B,  ERA  1664A, 
SM5310B,  C  or  D,  4500-PE,  ERA  420.1,  SM4500P-B5+E,  2540B,  2540C,  2540D,  ERA  120.1,  SM2510B,  SM15 
426C,  SM9221CE,  9222D,  9221 B,  9222B,  921 5B,  2310B,  2320B,  4500NH3-H,  4500-S  D,  ERA  350.2/.1, 
SM5210B,  SW-846  3015,  6020,  7470A,  5540C,  4500H-B,  ERA  200.8,  SM3500Cr-D,  ERA  245.1,  245.2,  SW-846 
9040B,  3005A,  ERA  601  OB,  7196A,  SW-846  901  OB,  9030B.  Organic  Parameters:  SW-846  8260B,  8270C, 
351  OC,  ERA  608,  624,  625,  SW-846  5030B,  8021 B,  8081  A,  8082,  81 51  A,  8330,  NJ  OQA-QAM-025  Rev.7.) 

Solid  &  Chemical  Materials  (Inorganic  Parameters:  SW-846  9040B,  3005A,  601  OB,  7196A,  5030B,  901  OB, 
9030B,  1030,  1311,  3050B,  3051,  7471A,  9014,  9012A,  9045C,  9050A,  9065.  Organic  Parameters:  SW-846 
8021B,  8081A,  8082,  8151A,  8330,  8260B,  8270C,  1311,  1312,  3540C,  3545,  3550B,  3580A,  5035L  5035H  NJ 
OQA-QAM-025  Rev.7.) 

New  York  Department  of  Health  Certificate/Lab  ID:  11148.  NELAP  Accredited. 

Drinking  Water  (Inorganic  Parameters:  SM9223B,  9222B,  821 5B,  ERA  200.8,  200.7,  245.2,  SM5310C  ERA 
314.0,  331.0,  SM2320B,  ERA  300.0,  325.2,  110.2,  SM2120B,  4500CN-E,  4500F-C,  ERA  150.1,  SM45C)0H-B, 
4500N03-F.  2540C.  ERA  120.1,  SM2510B.  Organic  Parameters:  ERA  524.2.  504.1  SMfi9Fi1R  ) 

Non-Potable  Water  (Inorganic  Parameters:  SM9221E,  9222D,  9221 B,  9222B,  921 5B,  ERA  405.1  SM5210B  ERA 
410.4,  SM5220D,  ERA  305.1,  SM2310B-4a,  ERA  310.1,  SM2320B,  ERA  200.7,  300.0,  325.2,  LACHAT  1()-117- 
07-1 A  or  B,  SM4500CI-E,  ERA  340.2,  SM4500F-C,  ERA  375.4,  SM15  426C,  ERA  350.1,  350.2  LACHAT  10-107- 
06-1-B,  SM4500NH3-H,  ERA  351.1,  LACHAT  10-107-06-2,  ERA  353.2,  LACHAT  10-1 07-041 -c’,  SM4500-N030F, 
ERA  354.1,  SM4500-N02-B,  ERA  365.2,  SM4500P-E,  ERA  160.3,  ERA  160.1,  SM2540C,  ERA  160  2  SM2540D 
ERA  200.8,  ERA  6010B,  6020,  ERA  7196A,  S\M3500Cr-D,  ERA  245.1,  245.2,  7470A,  110  2  SM2120B  335  2’ 
LACHAT  10-204-00-1 -A,  ERA  150.1,  9040B,  SM4500-HB,  ERA  1664A,  ERA  415.1,  SM5310C,’  ERA  420.1,  SM14 
510C,  ERA  120.1,  SM2510B,  ERA  376.2,  SM4500S-D,  ERA  425.1,  SM5540C,  ERA  3005A,  3015.  Organic 
Parameters:  ERA  624,  8260B,  8270C,  625,  608,  8081  A,  8151  A,  8330,  8082,  8021 B,  ERA  3510C  5030B  9010B 
9030B.) 

Solid  &  Hazardous  Waste  (Inorganic  Parameters:  ERA  9040B,  9045C,  1010,  1030,  SW-846  Ch  7  Sec  7  3  ERA 
6010B,  7196A,  7471A,  9012A,  9014,  9040B,  9045C,  9065,  9050,  ERA  1311,  3005A,  3050B,  3051,  901  OB 
9030B.  Organic  Parameters:  EPA8260B,  8270C,  8081A,  8151A,  8330,  8082,  8021B  3540C  3545  358()  5030b’ 

5035.)  . 

Analytical  Services  Protocol:  CLP  Volatile  Organics,  CLP  Inorganics,  CLP  PCB/Pesticides. 

Rhode  Island  Department  of  Health  Certificate/Lab  ID:  LA000065.  NELAP  Accredited  via  NY-DOH 
Refer  to  MA-DEP  Certificate  for  Potable  and  Non-Potable  Water. 

Refer  to  NY-DOH  Certificate  for  Potable  and  Non-Potable  Water. 
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Pennsylvania  Department  of  Environmental  Protection  Certificate/Lab  ID  :  68-03671.  NELAP  Accredited. 

Non-Potable  Water  (Organic  Parameters:  EPA  351 OC,  625,  608,  8081  A,  8082,  81 51  A,  8270C,  8330) 

Solid  &  Hazardous  Waste  (Inorganic  Parameters:  EPA  1010,  1030,  1311,  3050B,  3051,  601  OB,  EPA  7. 3.3.2,  EPA 
7.3.4.2,  7196A,  7471A,  9010B,  9012A,  9014,  9040B,  9045C,  9050,  9065.  Organic  Parameters:  3540C,  3545, 
3580A,  5035,  8021 B,  8081  A,  8082,  81 51  A,  8260B,  8270C,  8330) 
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ANALYTICAL  REPORT 


Lab  Number: 

L0908376 

Client: 

Sanborn,  Head  &  Associates,  Inc. 

1  Technology  Park  Drive 

Westford,  MA  01886 

ATTN: 

Duncan  Wood 

Project  Name: 

515  SOMERVILLE  AVE 

Project  Number: 

2315.03 

Report  Date: 

06/29/09 

Certifications  &  Approvals;  MA  (M-MA086).  NY  NELAC  (11148),  CT  (PH-0574),  NH  (2003),  NJ  (MA935).  Rl  (LAOO(X)65).  ME  (MA0086). 
PA  (Registration  #68-03671).  USDA  (Permit  #5-72578).  US  Army  Corps  of  Engineers,  Naval  FESC. 


Eight  Walkup  Drive,  Westborough,  MA  01581-1019 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0908376 

Report  Date:  06/29/09 


Alpha 

Sample 

Collection 

Sample  ID 

Client  ID 

Location 

Date/Time 

L0908376-01 

NORTH  TANK  SOLIDS 

SOMERVILLE,  MA 

06/12/09  13:55 

L0908376-02 

SOUTHERN  GAS  TANK 
SOLIDS 

SOMERVILLE,  MA 

06/12/09  13:35 

Alpha 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0908376 

Report  Date:  06/29/09 


MADEP  MCP  Response  Action  Analytical  Report  Certification 


This  form  provides  certifications  for  all  samples  performed  by  MCP  methods.  Please  refer  to 
the  Sample  Results  and  Container  Information  sections  of  this  report  for  specification  of 
MCP  methods  used  for  each  analysis.  The  following  questions  pertain  only  to  MCP 
Analytical  Methods. 


An  affirmative  response  to  questions  A,  B,  C  &  D  is  required  for  "Presumptive  Certainty"  status 

F 

A 

Were  all  samples  received  by  the  laboratory  in  a  condition  consistent  with  those  described  on 
their  Chain-of-Custody  documentation  for  the  data  set? 

YES 

B 

Were  all  QA/QC  procedures  required  for  the  specified  analytical  methods(s)  included  in  this 
report  followed,  including  the  requirement  to  note  and  discuss  in  a  narrative  QC  data  that  did  not 
meet  appropriate  performance  standards  or  guidelines? 

YES 

C 

Does  the  analytical  data  included  in  this  report  meet  all  the  requirements  for  "Presumptive 
Certainty",  as  described  in  section  2.0  of  the  MADEP  document  CAM  VII  A,  "Quality  Assurance 
and  Quality  Control  Guidelines  for  the  Acquisition  and  Reporting  of  Analytical  Data"? 

YES 

D 

VPH  and  EPH  methods  only:  Was  the  VPH  or  EPH  method  run  without  significant  modifications, 
as  specified  in  Section  1 1 .3? 

N/A 

A  response  to  questions  E  and  F  is  required  for  "Presumptive  Certainty"  status 

E  Were  all  QC  performance  standards  and  recommendations  for  the  specified  method(s) 

achieved? 

YES 

F  Were  results  for  all  analyte-list  compounds/elements  for  the  specified  method(s)  reported? 

YES 

For  any  questions  answered  "No”,  please  refer  to  the  case  narrative  section  on  the  following  page(s). 


Please  note  that  sample  matrix  information  is  located  in  the  Sample  Results  section  of  this  report. 


Alpha 
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Project  Name:  51 5  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0908376 

Report  Date:  06/29/09 


Case  Narrative 

The  samples  were  received  in  accordance  with  the  Chain  of  Custody  and  no  significant  deviations  were  encountered  during 
the  preparation  or  analysis  unless  otherwise  noted.  Sample  Receipt,  Container  Information,  and  the  Chain  of  Custody  are 
located  at  the  back  of  the  report. 

Results  contained  within  this  report  relate  only  to  the  samples  submitted  under  this  Alpha  Lab  Number  and  meet  all  of  the 
requirements  of  NELAC,  for  all  NELAC  accredited  parameters.  The  data  presented  in  this  report  is  organized  by  parameter 
(i.e.  VOC,  SVOC,  etc.).  Sample  specific  Quality  Control  data  (i.e.  Surrogate  Spike  Recovery)  is  reported  at  the  end  of  the 
target  analyte  list  for  each  individual  sample,  followed  by  the  Laboratory  Batch  Quality  Control  at  the  end  of  each  parameter. 

If  a  sample  was  re-analyzed  or  re-extracted  due  to  a  required  quality  control  corrective  action  and  if  both  sets  of  data  are 
reported,  the  Laboratory  ID  of  the  re-analysis  or  re-extraction  is  designated  with  an  "R"  or  "RE",  respectively.  When  multiple 
Batch  Quality  Control  elements  are  reported  (e.g.  more  than  one  LCS),  the  associated  samples  for  each  element  are  noted  in 
the  grey  shaded  header  line  of  each  data  table.  Any  Laboratory  Batch,  Sample  Specific  %  recovery  or  RPD  value  that  is 
outside  the  listed  Acceptance  Criteria  is  bolded  in  the  report. 

Please  see  the  associated  ADEx  data  file  for  a  comparison  of  laboratory  reporting  limits  that  were  achieved  with  the 
regulatory  Numerical  Standards  requested  on  the  Chain  of  Custody. 

For  additional  information,  please  contact  Client  Services  at  800-624-9220. 


MCP  Related  Narratives 

Report  Submission 

All  MCP  required  questions  were  answered  with  affirmative  responses;  therefore,  there  are  no  relevant  data 
issues  to  discuss. 


I,  the  undersigned,  attest  under  the  pains  and  penalties  of  perjury  that,  to  the  best  of  my  knowledge  and 
belief  and  based  upon  my  personal  inquiry  of  those  responsible  for  providing  the  information  contained 
in  this  analytical  report,  such  information  is  accurate  and  complete.  This  certificate  of  analysis  is  not 
complete  unless  this  page  accompanies  any  and  all  pages  of  this  report. 

Authorized  Signature: 

Title:  Technical  Director/Representative  Date:  06/29/09 

Mpha 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number: 

L0908376 

Project  Number: 

2315.03 

Report  Date: 

06/29/09 

SAMPLE  RESULTS 

Lab  ID: 

L0908376-01 

Date  Collected: 

06/12/09  13:55 

Client  ID: 

NORTH  TANK  SOLIDS 

Date  Received: 

06/12/09 

Sample  Location: 

SOMERVILLE,  MA 

Field  Prep: 

Not  Specified 

Matrix: 

Soil 

TCLP/SPLP  Ext.  Date: 

06/24/09  15:15 

Parameter 

Dilution 

Result  Qualifier  Units  RDL  Factor 

Date  Date  Prep 

Prepared  Analyzed  Method 

Analytical 

Method  .  ,  . 

Analyst 

TCLP  Metals  by  EPA  131 1  -  Westborough  Lab 


Cadmium,  TCLP 

0.35 

mg/I 

0.10 

1 

06/26/09  14:00 

06/26/09  18:00 

EPA  3015 

1,601  OB 

Al 

Chromium,  TCLP 

0.23 

mg/I 

0.20 

1 

06/26/09  14:00 

06/26/09  18:00 

EPA  3015 

1,601  OB 

Al 

Lead,  TCLP 

0.60 

mg/I 

0.50 

1 

06/26/09  14:00 

06/26/09  18:00 

EPA  3015 

1,601  OB 

Al 

Mercury,  TCLP 

ND 

mg/I 

0.0010 

1 

06/25/09  19:00 

06/26/09  12:57 

EPA  7470A 

1,7470A 

EZ 

Alpha 
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Project  Name: 

515  SOMERVILLE  AVE 

Lab  Number: 

L0908376 

Project  Number: 

2315.03 

Report  Date: 

06/29/09 

SAMPLE  RESULTS 

Lab  ID: 

L0908376-02 

Date  Collected: 

06/12/09  13:35 

Client  ID: 

SOUTHERN  GAS  TANK  SOLIDS 

Date  Received: 

06/12/09 

Sample  Location: 

SOMERVILLE,  MA 

Field  Prep: 

Not  Specified 

Matrix: 

Soil 

TCLP/SPLP  Ext.  Date: 

06/24/09  15:15 

Parameter 

Dilution 

Result  Qualifier  Units  RDL  Factor 

Date  Date  Prep 

Prepared  Analyzed  Method 

Analytical 

Method  .  ,  . 

Analyst 

TCLP  Metals  by  EPA  131 1  -  Westborough  Lab 

Lead,  TCLP  ND  mg/1  0.50 


06/26/09  14:00  06/26/09  18:18  EPA  3015 


1,601  OB 


Al 
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Project  Name:  515  SOMERVILLE  AVE  Lab  Number:  L0908376 

Project  Number:  2315.03  Report  Date:  06/29/09 

Method  Blank  Analysis 
Batch  Quality  Control 

Dilution  Date  Date  Analytical 

Parameter  Result  Qualifier  Units  RDL  Factor  Prepared  Analyzed  Method  Analyst 

T^LP  Metals  by  EPA  1311  -  Westborough  Lab  for  sample{s):  01  Batch:  WG368472-1 

Mercury,  TCLP  ND  mg/I  0.0010  1  06/25/09  19:00  06/26/09  12:43  1.7470A  EZ 

Prep  Information 

Digestion  Method:  EPA  7470A 
TCLP  Extraction  Date:  06/24/09  15:15 

Dilution  Date  Date  Analytical 

Parameter  Result  Qualifier  Units  RDL  Factor  Prepared  Analyzed  Method  Analyst 


TCLP  Metals  by  EPA  1311  -  Westborough  Lab  for  sample{s):  01-02  Batch:  WG368620-1 


Cadmium,  TCLP 

ND 

mg/I 

0.10 

1 

06/26/09  14:00 

06/26/09  17:51 

1,6010B 

Al 

Chromium,  TCLP 

ND 

mg/I 

0.20 

1 

06/26/09  14:00 

06/26/09  17:51 

1,6010B 

Al 

Lead,  TCLP 

ND 

mg/I 

0.50 

1 

06/26/09  14:00 

06/26/09  17:51 

1,6010B 

Al 

Prep  Information 


Digestion  Method: 
TCLP  Extraction  Date: 


EPA  3015 
06/24/09  15:15 
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Batch  Quality  Control 
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Matrix  Spike  Analysis 

Batch  Quality  Control 

Project  Name:  515  SOMERVILLE  AVE  Lab  Number:  L0908376 

Project  Number:  2315.03  Report  Date:  06/29/09 
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Project  Name:  515  SOMERVILLE  AVE  Lab  Number:  L0908376 

Project  Number:  2315.03  Report  Date:  06/29/09 


Sample  Receipt  and  Container  Information 

Were  project  specific  reporting  limits  specified?  YES 

Cooler  Information 

Cooler  Custody  Seal 

A  Absent 


Container  Information 

Container  ID  Container  Type 

Cooler 

pH 

Temp 

Pres 

Seal 

Analysis 

L0908376-01A 

Amber  250ml  unpreserved 

A 

N/A 

4.5 

Y 

Absent 

- 

L0908376-01X 

Plastic  250ml  HN03  preserved  spl 

A 

<2  . 

4.5 

Y 

Absent 

CD-CI(180),HG-C(28),PB- 

L0908376-02A 

Amber  250ml  unpreserved 

A 

N/A 

4.5 

Y 

Absent 

CI(180),CR-CI(180) 

L0908376-02X 

Plastic  250ml  HN03  preserved  spl 

A 

<2 

4.5 

Y 

Absent 

PB-CI(180) 

Page  12  of  19 


*Hold  days  indicated  by  values  in  parentheses 


C  A  C 


06290914:37 


Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0908376 
Report  Date:  06/29/09 


GLOSSARY 


Acronyms 

EPA  •  Environmental  Protection  Agency. 

LCS  -  Laboratory  Control  Sample:  A  sample  matrix,  free  from  the  analytes  of  interest,  spiked  with  verified  known 
amounts  of  analytes  or  a  material  containing  known  and  verified  amounts  of  analytes. 

LCSD  •  Laboratory  Control  Sample  Duplicate:  Refer  to  LCS. 

MS  •  Matrix  Spike  Sample:  A  sample  prepared  by  adding  a  known  mass  of  target  analyte  to  a  specified  amount  of 
matrix  sample  for  which  an  independent  estimate  of  target  analyte  concentration  is  available. 

MSD  -  Matrix  Spike  Sample  Duplicate:  Refer  to  MS. 

NA  •  Not  Applicable. 

NC  •  Not  Calculated:  Term  is  utilized  when  one  or  more  of  the  results  utilized  in  the  calculation  are  non-detect  at  the 

parameter's  reporting  unit. 

ND  -  Not  detected  at  the  reported  detection  limit  for  the  sample. 

NI  •  Not  Ignitable. 

RDL  ■  Reported  Detection  Limit:  The  value  at  which  an  instrument  can  accurately  measure  an  analyte  at  a  specific 
concentration.  The  RDL  includes  any  adjustments  from  dilutions,  concentrations  or  moisture  content,  where 
applicable. 

RPD  •  Relative  Percent  Difference:  The  results  from  matrix  and/or  matrix  spike  duplicates  are  primarily  designed  to 

assess  the  precision  of  analytical  results  in  a  given  matrix  and  are  expressed  as  relative  percent  difference  (RPD). 
Values  which  are  less  than  five  times  the  reporting  limit  for  any  individual  parameter  are  evaluated  by  utilizing  the 
absolute  difference  between  the  values;  although  the  RPD  value  will  be  provided  in  the  report. 

Terms 

Analytical  Method:  Both  the  document  from  which  the  method  originates  and  the  analytical  reference  method.  (Example: 

EPA  8260B  is  shown  as  1,8260B.)  The  codes  for  the  reference  method  documents  are  provided  in  the  References  section  of 

the  Addendum. 


Data  Qualifiers 

*  -  The  batch  duplicate  RPD  exceeds  the  acceptance  criteria.  This  flag  is  not  applicable  when  the  sample  concentrations 

are  less  than  5x  the  RDL.  (Metals  only.) 

A  •  Spectra  identified  as  "Aldol  Condensation  Product". 

B  ■  The  analyte  was  detected  above  the  reporting  limit  in  the  associated  method  blank.  Flag  only  applies  to  associated 
field  samples  that  have  detectable  concentrations  of  the  analyte. 

D  •  Concentration  of  analyte  was  quantified  from  diluted  analysis.  Flag  only  applies  to  field  samples  that  have  detectable 
concentrations  of  the  analyte. 

E  ■  Concentration  of  analyte  exceeds  the  range  of  the  calibration  curve  and/or  linear  range  of  the  instrument. 

H  -  The  analysis  of  pH  was  performed  beyond  the  regulatory-required  holding  time  of  15  minutes  from  the  time  of 

sample  collection. 

N  ■  The  matrix  spike  recovery  exceeds  the  acceptance  criteria.  This  flag  is  not  applicable  when  the  sample  concentration 
is  greater  than  4x  the  spike  added.  (Metals  only.) 

P  •  The  RPD  between  the  results  for  the  two  columns  exceeds  the  method-specified  criteria. 

R  -  Analytical  results  are  from  sample  re-analysis. 

RE  -  Analytical  results  are  from  sample  re-extraction. 

j  ■  Estimated  value.  This  represents  an  estimated  concentration  for  Tentatively  Identified  Compounds  (TICs). 


Report  Format:  Data  Usability  Report 

/Alpha 

A  M  «  1  >  e  A  t 
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Project  Name:  515  SOMERVILLE  AVE 

Project  Number:  2315.03 


Lab  Number:  L0908376 

Report  Date:  06/29/09 


REFERENCES 


1 


Test  Methods  for  Evaluating  Solid  Waste:  Physical/Chemical  Methods.  EPA  SW-846. 
Third  Edition.  Updates  I  -  IMA,  1997. 


LIMITATION  OF  LIABILITIES 

Alpha  Analytical  performs  services  with  reasonable  care  and  diligence  normal  to  the  analytical  testing 
laboratory  industry.  In  the  event  of  an  error,  the  sole  and  exclusive  responsibility  of  Alpha  Woods  Hole  Labs 
shall  be  to  re-perform  the  work  at  it's  own  expense.  In  no  event  shall  Alpha  Analytical  be  held  liable 
for  any  incidental,  consequential  or  special  damages,  including  but  not  limited  to,  damages  in  any  way 
connected  with  the  use  of,  interpretation  of,  information  or  analysis  provided  by  Alpha  Woods  Hole  Labs. 

We  strongly  urge  our  clients  to  comply  with  EPA  protocol  regarding  sample  volume,  preservation,  cooling, 
containers,  sampling  procedures,  holding  time  and  splitting  of  samples  in  the  field. 


Alpha 

^  »  C  A  t 
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Certificate/Approval  Program  Summary 

Last  revised  June  24,  2009  -  Westboro  Facility 

The  following  list  includes  only  those  analytes/methods  for  which  certification/approval  is  currently  held. 

For  a  complete  listing  of  analytes  for  the  referenced  methods,  please  contact  your  Alpha  Customer  Service  Representative. 

Connecticut  Department  of  Public  Health  Certificate/Lab  ID:  PH-0574.  NELAP  Accredited  Solid  Waste/Soil. 

Drinking  Water  (Inorganic  Parameters:  Color,  pH,  Turbidity,  Conductivity,  Alkalinity,  Chloride,  Free  Residual 
Chlorine,  Fluoride,  Calcium  Hardness,  Sulfate,  Nitrate,  Nitrite,  Aluminum,  Antimony,  Arsenic,  Barium,  Beryllium, 
Cadmium,  Calcium,  Chromium,  Copper,  Iron,  Lead,  Magnesium,  Manganese,  Mercury,  Molybdenum,  Nickel, 
Potassium,  Selenium,  Silver,  Sodium,  Thallium,  Vanadium,  Zinc,  Total  Dissolved  Solids,  Total  Organic  Carbon, 
Total  Cyanide,  Perchlorate.  Organic  Parameters:  Haloacetic  Acids,  Volatile  Organics  524.2,  Total 
Trihalomethanes  524.2,  1 ,2-Dibromo-3-chloropropane  (DBCP),  Ethylene  Dibromide  (EDB).) 
Wastewater/Non-Potable  Water  (Inorganic  Parameters:  Color,  pH,  Conductivity,  Acidity,  Alkalinity,  Chloride,  Total 
Residual  Chlorine,  Fluoride,  Total  Hardness,  Calcium  Hardness,  Silica,  Sulfate,  Sulfide,  Ammonia,  Kjeldahl 
Nitrogen,  Nitrate,  Nitrite,  0-Phosphate,  Total  Phosphorus,  Aluminum,  Antimony,  Arsenic,  Barium,  Beryllium, 
Boron,  Cadmium,  Calcium,  Chromium,  Hexavalent  Chromium,  Cobalt,  Copper,  Iron,  Lead,  Magnesium, 
Manganese,  Mercury,  Molybdenum,  Nickel,  Potassium,  Selenium,  Silver,  Sodium,  Strontium,  Thallium,  Tin, 
Titanium,  Vanadium,  Zinc,  Total  Residue  (Solids),  Total  Dissolved  Solids,  Total  Suspended  Solids  (non-filterable), 
BOD,  CBOD,  COD,  TOC,  Total  Cyanide,  Phenolics,  Foaming  Agents  (MBAS),  Bromide,  Oil  and  Grease.  Organic 
Parameters:  PCBs,  Organochlorine  Pesticides,  Technical  Chlordane,  Toxaphene,  2,4-D,  2,4, 5-T,  2,4,5- 
TP(Silvex),  Acid  Extractables  (Phenols),  Benzidines,  Phthalate  Esters,  Nitrosamines,  Nitroaromatics  & 
Isophorone,  Polynuclear  Aromatic  Hydrocarbons,  Haloethers,  Chlorinated  Hydrocarbons,  Volatile  Organics.) 

Solid  Waste/Soil  (Inorganic  Parameters:  Lead  in  Paint,  pH,  Aluminum,  Antimony,  Arsenic,  Barium,  Beryllium, 
Boron,  Cadmium,  Calcium,  Chromium,  Hexavalent  Chromium,  Cobalt,  Copper,  Iron,  Lead,  Magnesium, 
Manganese,  Mercury,  Molybdenum,  Nickel,  Potassium,  Selenium,  Silver,  Sodium,  Thallium,  Tin,  Vanadium,  Zinc, 
Total  Cyanide,  Ignitability,  Phenolics,  Corrosivity,  TCLP  Leach  (1311),  Reactivity.  Organic  Parameters:  PCBs, 
Organochlorine  Pesticides,  Technical  Chlordane,  Toxaphene,  Extractable  Petroleum  Hydrocarbons  (ETPH), 
Dicamba,  2,4-D,  2,4, 5-T,  2,4,5-TP(Silvex),  Volatile  Organics,  Acid  Extractables  (Phenols),  3.3’-Dichlorobenzidine, 
Phthalates,  Nitrosamines,  Nitroaromatics  &  Cyclic  Ketones,  PAHs,  Haloethers,  Chlorinated  Hydrocarbons.  ) 

Maine  Department  of  Human  Services  Certificate/Lab  ID:  2009024. 

Drinking  H/ater  (Inorganic  Parameters:  SM9215B,  9221 E,  9222B,  9222D,  9223B,  EPA  150.1,  180.1,  300.0,  353.2, 
SM2130B,  2320B,  4500CI-D,  4500CN-C,  4500CN-E,  4500F-C,  4500H+B,4500N03-F,  EPA  200.7,  EPA  200.8, 

245.1 .  Organic  Parameters:  504.1 ,  524.2,  SM  6251 B.) 

Wastewater/Non-Potable  Water  (Inorganic  Parameters:  EPA  120.1,  1664A,  350.1,  351.1,  353.2,  410.4,  420.1, 
Lachat  10-1 07-06-1 -B,  SM2320B,  2340B,  251  OB,  2540C,  2540D,  426C,  4500CI-D,  4500CI-E,  4500CN-C, 
4500CN-E,  4500F-B,  4500F-C,  4500H+B,  4500Norg-B,  4500Norg-C,  4500NH3-B,  4500NH3-G,  4500NH3-H, 
4500N03-F.  4500P-B.5,  4500P-E,  521  OB,  5220D,  531 OC,  EPA  200.7,  200.8,  245.1.  Organic  Parameters:  608, 
624.) 

Massachusetts  Department  of  Environmental  Protection  Certificate/Lab  ID:  M-MA086. 

Drinking  Water 

Inorganic  Parameters:  (EPA  200.8  for:  Sb,As,Ba,Be,Cd,Cr,Cu,Pb,Ni,Se,TI) 

(EPA  200.7  for:  Ba,Be,Ca,Cd,Cr,Cu,Na,Ni)  245.1,  (300.0  for:  Nitrate-N,  Nitrite-N,  Fluoride,  Sulfate) 

353.2  for:  Nitrate-N,  Nitrite-N;  SM4500N03-F,  4500F-C,  4500CN-CE,  EPA  180.1,  SM2130B,  SM4500CI-D, 
2320B,  SM2540C.  EPA  150.1,  SM4500H-B. 

Organic  Parameters:  (EPA  524.2  for:  Trihalomethanes,  Volatile  Organics) 

(504.1  for:  1,2-Dibromoethane,  1 ,2-Dibromo-3-Chloropropane),  SM6251B,  314.0. 

Non-Potable  Water 

Inorganic  Parameters:.  (EPA  200.8  for:  AI,Sb,As,Be,Cd,Cr,Cu,Pb,Mn,Ni,Se,Ag,TI,Zn) 

(EPA  200.7  for:  AI,Sb,As,Be,Cd,Cr,Co,Cu,Fe,Pb,Mn,Mo,Ni,Se,Ag,Sr,TI,Ti,V,Zn,Ca,Mg,Na,K) 

245.1,  SM4500H.B,  EPA  120.1,  SM2510B,  2540C,  2540B,  2320B,  4500CL-E,  4500F-BC,  426C,  SM4500NH3- 
BH,  (EPA  350.1  for:  Ammonia-N),  LACHAT  10-1 07-06-1 -B  for  Nitrate-N,  SM4500N03-F,  353.2  for  Nitrate-N, 
SM4500NH3-B,C-Titr,  SM4500NH3-BC-NES,  EPA  351.1,  SM4500P-E,  4500P-B,E,  5220D,  EPA410.4,  SM 
521  OB,  531  OC,  4500CN-CE,  2540D,  4500CL-D,  EPA  1664,  SMI 4  510AC,  EPA  420.1 

Organic  Parameters:  (EPA  624  for  Volatile  Halocarbons,  Volatile  Aromatics) 

(608  for:  Chlordane,  Aldrin,  Dieldrin,  DDD,  DDE,  DDT,  Heptachlor,  Heptachlor  Epoxide,  PCB-Water) 

600/4-81 -045-PCB-Oil 
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Massachusetts  Department  of  Environmental  Protection  Certificate/Lab  ID:  M-MA086. 

Drinking  Water 

Microbiology  Parameters:  SM9215B;  MF-SM9222B:  ENZ.  SUB.  SM9223:  EC-SM9221E;  MF-SM9222D: 

ENZ.  SUB.  SM9223: 

New  Hampshire  Department  of  Environmental  Services  Certificate/Lab  ID:  200307.  NELAP  Accredited. 

Drinking  Water  (Inorganic  Parameters:  SM6215B,  9222B,  9223B  Colilert,  EPA  200.7,  200.8,  245.2,  110.2,  120.1, 

150.1,  300.0,  325.2,  314.0,  SM4500CN-E,  4500H+B,  4500N03-F,  2320B,  2510B,  2540C,  4500F-C,  5310C, 
2120B,  EPA  331.0.  Organic  Parameters:  504.1,  524.2,  SM6251B.) 

Non-Potabie  Water  (Inorganic  Parameters:  SM9222D,  9221 B,  9222B,  9221  E-EC,  EPA  200.7,  200.8,  245.1, 

245.2,  SW-846  601  OB,  6020,  7196A,  7470A,  SM3500-CR-D,  EPA  120.1,  150.1,  300.0,  305.1,  310.1,  325.2, 

340.2,  350.1,  350.2,  351.1,  353.2,  354.1,  365.2,  375.4,  376.2,  405.1,  415.1, 420.1,  425.1,  1664A,  SW-846  9010, 
9030,  9040B,  EPA  160.1,  160.2,  160.3,  SM426C,  SM2310B,  2540B,  2540D,  4500H+B,  4500NH3-H,  4500NH3-E, 
4500N02-B,  4500P-E,  4500-S2-D,  521  OB,  2320B,  2540C,  4500F-C,  531 OC,  5540C,  LACHAT  10-11 7-07-1 -B, 
LACHAT  10-1 07-06-1 -B,  LACHAT  10-1 07-04-1 -C,  LACHAT  10-1 07-04-1 -J,  LACHAT  10-1 17-07-1 -A,  SM4500CL- 
E,  LACHAT  10-204-00-1 -A,  LACHAT  10-107-06-2-D.  Organic  Parameters:  SW-846  3005A,  301 5A,  351  OC, 
5030B,  8021 B,  8260B,  8270C,  8330,  EPA  624,  625,  608,  SW-846  8082,  8081  A.) 

Solid  &  Chemical  Materials  (Inorganic  Parameters:  SW-846  601  OB,  7196A,  7471  A,  7. 3. 3.2,  7.3.4.2,  1010,  1030, 
9010,  9012A,  9014,  9030B,  9040,  9045C,  9050C,  1311,  3005A,  3050B,  3051A.  Organic  Parameters:  SW-846 
3540C,  3545,  3580A,  5030B,  5035,  8021 B,  8260B,  8270C,  8330,  81 51  A,  8082,  8081  A.) 

New  Jersey  Department  of  Environmental  Protection  Certificate/Lab  ID:  MA935.  NELAP  Accredited. 

Drinking  Water  (Inorganic  Parameters:  SM9222B,  9221 E,  9223B,  921 5B,  4500N03-F,  4500F-C,  EPA  300.0, 
200.7,  2540C,  2320B,  314.0,  331.0,  110.2,  SM2120B,  2510B,  5310C,  EPA  150.1,  SM4500H-B,  EPA  200.8, 

245.2,  Organic  Parameters:  504.1 ,  SM6251 B,  524.2.) 

Non-Potable  Water  (Inorganic  Parameters:  SM5210B,  EPA  410.1,  SM5220D,  4500CI-D,  EPA  300.0,  SM2120B, 
SM4500F-BC,  EPA  200.7,  351.1,  LACHAT  10-107-06-2-D,  EPA  353.2,  SM4500N03-F,  4500N02-B,  EPA  1664A, 
SM5310B,  C  or  D,  4500-PE,  EPA  420.1,  SM4500P-B5+E,  2540B,  2540C,  2540D,  EPA  120.1,  SM2510B,  SM15 
426C,  SM9221CE,  9222D,  9221B,  9222B,  9215B,  2310B,  2320B,  4500NH3-H,  4500-S  D,  EPA  350.2/.1, 
SM5210B,  SW-846  3015,  6020,  7470A,  5540C,  4500H-B,  EPA  200.8,  SM3500Cr-D,  EPA  245.1,  245.2,  SW-846 
9040B,  3005A,  EPA  601  OB,  7196A,  SW-846  901  OB,  9030B.  Organic  Parameters:  SW-846  8260B,  8270C. 
351  OC,  EPA  608,  624,  625,  SW-846  5030B,  8021 B,  8081  A,  8082,  81 51  A,  8330,  NJ  OQA-QAM-025  Rev.7.) 

Solid  &  Chemical  Materials  (Inorganic  Parameters:  SW-846  9040B,  3005A,  6010B,  7196A,  5030B,  9010B, 
9030B,  1030,  1311,  3050B,  3051,  7471  A,  9014,  9012A,  9045C,  9050A,  9065.  Organic  Parameters:  SW-846 
8021 B,  8081  A,  8082,  81 51  A,  8330,  8260B,  8270C,  1311,  1312,  3540C,  3545,  3550B,  3580A,  5035L,  5035H,  NJ 
OQA-QAM-025  Rev.7.) 

New  York  Department  of  Health  Certificate/Lab  ID:  11148.  NELAP  Accredited. 

Drinking  Water  (Inorganic  Parameters:  SM9223B,  9222B,  821 5B,  EPA  200.8,  200.7,  245.2,  SM5310C,  EPA 
314.0,  331.0,  SM2320B,  EPA  300.0,  325.2,  110.2,  SM2120B,  4500CN-E,  4500F-C,  EPA  150.1,  SM4500H-B, 
4500N03-F,  2540C,  EPA  120.1,  SM  2510B.  Organic  Parameters:  EPA  524.2,  504.1,  SM6251B.) 

Non-Potable  Water  (Inorganic  Parameters:  SM9221E,  9222D,  9221 B,  9222B,  921 5B,  EPA  405.1,  SM5210B,  EPA 
410.4,  SM5220D,  EPA  305.1,  SM2310B-4a,  EPA  310.1,  SM2320B,  EPA  200.7,  300.0,  325.2,  LACHAT  10-117- 
07-1 A  or  B,  SM4500CI-E,  EPA  340.2,  SM4500F-C,  EPA  375.4,  SMI 5  426C,  EPA  350.1,  350.2,  LACHAT  10-107- 
06-1-B,  SM4500NH3-H,  EPA  351.1,  LACHAT  10-107-06-2,  EPA  353.2,  LACHAT  10-107-041-C,  SM4500-N030F, 
EPA  354.1,  SM4500-N02-B,  EPA  365.2,  SM4500P-E,  EPA  160.3,  EPA  160.1,  SM2540C,  EPA  160.2,  SM2540D, 
EPA  200.8,  EPA  601  OB,  6020,  EPA  7196A,  S\M3500Cr-D,  EPA  245.1,  245.2,  7470A,  110.2,  SM2120B,  335.2, 
LACHAT  10-204-00-1 -A,  EPA  150.1,  9040B,  SM4500-HB,  EPA  1664A,  EPA  415.1,  SM5310C,  EPA  420.1,  SMI 4 
510C,  EPA  120.1,  SM2510B,  EPA  376.2,  SM4500S-D,  EPA  425.1,  SM5540C,  EPA  3005A,  3015.  Organic 
Parameters:  EPA  624,  8260B,  8270C,  625,  608,  8081A,  8151  A,  8330,  8082,  8021 B,  EPA  3510C,  5030B,  9010B, 
9030B.) 

Solid  &  Hazardous  Waste  (Inorganic  Parameters:  EPA  9040B,  9045C,  1010,  1030,  SW-846  Ch  7  Sec  7.3,  EPA 
6010B,  7196A,  7471A,  9012A,  9014,  9040B,  9045C,  9065,  9050,  EPA  1311,  3005A,  3050B,  3051,  9010B, 
9030B.  Organic  Parameters:  EPA  8260B,  8270C,  8081  A,  8151A,  8330,  8082,  8021 B,  3540C,  3545,  3580,  5030B, 
5035.) 

Analytical  Services  Protocol:  CLP  Volatile  Organics,  CLP  Inorganics,  CLP  PCB/Pesticides. 

Pennsylvania  Department  of  Environmental  Protection  Certificate/Lab  ID  :  68-03671.  NELAP  Accredited. 

Non-Potable  Water  (Organic  Parameters:  EPA  351  OC,  625,  608,  8081  A,  8082,  81 51  A,  8270C,  8330) 

Solid  &  Hazardous  Waste  (Inorganic  Parameters:  EPA  1010,  1030,  1311,  3050B,  3051, 601  OB,  EPA  7.3. 3. 2,  EPA 

7.3.4.2,  7196A,  7471A,  9010B,  9012A,  9014,  9040B,  9045C,  9050,  9065.  Organic  Parameters:  3540C,  3545, 
3580A, 5035,  8021 B, 8081 A, 8082,  81 51  A,  8260B,  8270C, 8330) 
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Rhode  Island  Department  of  Health  Certificate/Lab  ID:  LA000065.  NELAP  Accredited  via  NY-DOH. 
Refer  to  MA-DEP  Certificate  for  Potable  and  Non-Potable  Water. 

Refer  to  NY-DOH  Certificate  for  Potable  and  Non-Potable  Water. 


Utah  Department  of  Health  Certificate/Lab  ID:  AAMA.  NELAP  Accredited. 
Non-Potable  Wafer  (Inorganic  Parameters:  Chloride  EPA  300.0) 
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APPENDIX  G 


DISPOSAL  DOCUMENTS  RELATIVE  TO  RTN  3-23606 
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Phone:  0~'8-443-6622  Eax:  "^81-577-1510  Entail:  Pnhlu'<a  Clean Properties.eoni 
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OENERATCNTS  WASTE  PROFiLESHEET 
A.  GiMrator  Inforaiatfon  AAMBATEREGfOWbCOWOlMTION 


1  GCNaMTORNMC:  WoHd  115  Nominee  Trust 

2.«IE tTRsrAOORESft  pQ  bqx  95025  ~ 

aaneoiY.aTAit:  newton,  MA  02485  _ 

4. TeCMMCM. CONTACT:  Dyncan  fcWiONE  a03-^1S-616Z 

PcumeoaiTEuES?*  Cowlmdionite.lorniwconim«icMlMindry«ndf^ 
2.n«ocE88Ge4EiuTMGWMTE:  Ranwval  of abandoned  gawlnd  tanks  _ 
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GENERATOR  CERTIFICATION 


1 .  tiIb  h  iM  a ’HborIm  IIIMr  00  dafeMd  to  USEPA  or  SMM  of  MMno  fMgUMHM. 
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ARC.  ^ 


Trustee  of  World  115  Nominae  Trust 
TlOf: _ 


migtertatorlwoal:  Coppola 


P.O.  Box  363  •  Ellol,  ME  03903 
Phone  207-439^5564  •  NJ.  800639^7303  •  Fax  207-439-5586 
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OENERATOR^  WASTE  PROFILESHEET 
A.  GMMvtor  Monnation  AAMSMTElhoavMiCovoKATiON 


IGENSMTORNMC:  Worfd  1 1 5  Nominee  Trust 


2.  SITE  VTRSTAIMREaS: 
a.  SHE  CITY.  STATE: 

A  TKHMCAL  OONTACT; 


PO  Box  95025 
Newton.  MA  02495 
Duncan  Wood 


&PH0WE:  e03-fisei62 


ito.tocTTwaHnmatdallaundrYandfabrfca^^ 

2.mocES8GBeuTMowASTE:  Rsmoval  of  abandoned  gasoline  tanks  _ 


C.  Mltterial  Daacriplion 

I.OOKTAfcSMWCTS: 

VStaMMOOUCT 

»«  QASome 

_ KEWMBiK 

_  MESa 

_ SaPUELOI. 

_ S4FUELON. 


wAsnoa. 


•sfuelos. 
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HVDAWUUCiUJD 
MSCRALOL 
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UMEICUmNOOH. 
JP4IJET-A/ JET  FUEL 
OTHBUEXPUyN^ 


2.APPROK»MtE7>CAMOUNrOFI»RISM1M8IIATB«a:  _ % 

ARC  RETAMBtiC  OPTION  OF  CHMMSIG  FOR  DORM  M  EXCESS  OF  18%  UNLESS  PREVKIUSARRANQEMENTS  ARE  IMDE. 


3.  HAS  THM  SnE  REMEOMTCN  BEEN  SUPERVMB)  BY  1ME  miEflCJliytC  OB'MmiENT  OF  ETMRONMENTAL  FROTECnON? 


r  YBS,  FlCASe  ATTACH  SOR.  SMMBfT  LETTER 
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GENERATOR  CERTIFICATION 


By  alsnSiB  SSa  pitMa  Mhs^  Sta  Oanafshy  OHSkas! 

1 .  TMa  «mM  N  net  a 'ItewlouB  WWmMT  aa  tfalnad  by  USEPA  or  8Mla  of  Malha  R^MsIona. 

2.  TT«  persona  of  Mb  atiaal  and  aaectananb  oenMin  tnis  and  aoourala  daaodpiona  of  its  mats  maiarfaL  Al  fiMtanl 
MonMaon  ragsfMng  kaoaat  or  auapsclad  haaarda  fei  Sis  poaaaaaicn  of  Sis  OanarHlQr  hsa  baan  Macloaad. 

X  71»  anMyScai  data  praasalod  haiabi  or  aRoohad  haralD  aana'dartiad  Bern  taaSng  a  laprasarSatlva  aanlpls  laksn  In 
aoooidioaaMi40CFR2B1JO(cXcraqMralardMaa. 

4  SanydianeaaooowinSiaoliaracterorSia«aals.SiaOanaralorNialnelfirAltC  prfortoprovUngSisiaBalato 
ARC.  ^  ,, 
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Trustee  of  World  115  Nominee  Trust 
TITLe: _ 


NAMEfarietortanat:  MarkCoppota 


P.O.  Box  363  •  Eliot,  ME  03903 
Ptrone  207-439^5564  •  N.E.  800639^7303  •  Fax  207-439^5586 


i  ‘ 


i  •' 


:  4  ■ 

'  *  *ti- 

•  V .  %  ,• 

% 

.'i 


,^  — 

ttui  r  f?qN#rr*H  9t  r  wwW 


.  *'  •.  V-.^ 


•‘i; 


/«: 


1 


APPENDIX  H 


TOXICITY  PROFILES 


CLEW  PROPERTIES,  /  VC,  III  Boston  Post  Road,  Suite  211,  Sudbury,  M  l  01776 
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ACENAPHTHENE 


NOTE:  Although  the  toxicity  values  presented  in  these  toxicity  profiles  were  correct  at  the  time 
they  were  produced,  these  values  are  subject  to  change.  Users  should  always  refer  to  the  Toxicity 
Value  Database  for  the  current  toxicity  values. 
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Environmental  Information  Analysis  Section,  Health  Sciences  Research  Division,  *,  Oak  Ridge, 
Tennessee. 

Prepared  for  OAK  RIDGE  RESERVATION  ENVIRONMENTAL  RESTORATION  PROGRAM 

*Managed  by  Martin  Marietta  Energy  Systems,  Inc.,  for  the  U.S.  Department  of  Energy  under  Contract 
No.  DE-AC05-840R21400 

Acenaphthene,  also  known  as  1 ,2-dihydroacenaphthylene  or  1,8-ethylenenaphthalene,  is  a  tricyclic 
aromatic  hydrocarbon  that  occurs  in  coal  tar.  It  is  used  as  a  dye  intermediate,  in  the  manufacture  of  some 
plastics,  and  as  an  insecticide  and  fungicide  (EPA,  1980).  Acenaphthene  has  been  detected  in  cigarette 
smoke,  automobile  exhausts,  and  urban  air;  in  effluents  from  petrochemical,  pesticide,  and  wood 
preservative  industries  (EPA,  1980);  and  in  soils,  groundwater,  and  surface  waters  at  hazardous  waste 
sites  (ATSDR,  1990). 

No  absorption  data  are  available  for  acenaphthene;  however,  by  analogy  to  structurally-related  polycyclic 
aromatic  hydrocarbons  (PAHs),  it  would  be  expected  to  be  absorbed  from  the  gastrointestinal  tract  and 
lungs  (EPA,  1988).  The  anhydride  of  naphthalic  acid  was  identified  as  a  urinary  metabolite  in  rats  treated 
orally  with  acenaphthene  (Chang  and  Young,  1943). 

Although  a  large  body  of  literature  exists  on  the  toxicity  and  carcinogenicity  of  PAHs,  primarily 
benzo[a]pyrene,  toxicity  data  for  acenaphthene  are  limited.  Acenaphthene  is  irritating  to  the  skin  and 
mucous  membranes  of  humans  and  animals  (Sandmeyer,  1981;  Knobloch  et  al.,  1969).  Acute  toxicity 
data  for  animals  include  oral  LD50S  of  10  g/kg  for  rats  and  2.1  g/kg  for  mice  (Knobloch  et  al.,  1969)  and 
an  intraperitoneal  LD50  of  600  mg/kg  for  rats  (Reshetyuk  et  al.,  1970).  Oral  exposure  of  rats  to  daily  2-g 
doses  of  acenaphthene  for  32  days  produced  peripheral  blood  changes,  mild  liver  and  kidney  damage,  and 
pulmonary  effects  (Knobloch  et  al.,  1969).  Subchronic  oral  exposure  to  acenaphthene  at  doses  of  >  350 
mg/kg  for  90  days  produced  increased  liver  weights,  hepatocellular  hypertrophy,  and  increased 
cholesterol  levels  in  mice.  Reproductive  effects  included  decreased  ovary  weights  at  doses  of  >  350 


mg/kg  and  decreased  ovarian  and  uterine  activity  as  well  as  smaller  and  fewer  corpora  lutea  at  700 
mg/kg/day  (EPA,  1989).  Adverse  effects  on  the  blood,  lungs,  and  glandular  tissues  were  reported  in  rats 
exposed  daily  to  12  mg/m^  of  acenaphthene  for  5  months  (Reshetyuk  et  al.,  1970). 

A  reference  dose  (RfD)  of  6E-1  mg/kg/day  for  subchronic  oral  exposure  (EPA,  1993a)  and  6.E-2 
mg/kg/day  for  chronic  oral  exposure  to  acenaphthene  (EPA,  1993b)  was  calculated  from  a  no-observed- 
adverse-effect  level  (NOAEL)  of  175  mg/kg/day  from  a  90-day  gavage  study  with  mice.  The  critical 
effect  was  hepatotoxicity.  Data  were  insufficient  to  derive  an  inhalation  reference  concentration  (RfC)  for 
acenaphthene  (EPA,  1993a,b). 

No  oral  bioassays  were  available  to  assess  the  carcinogenicity  of  acenaphthene.  A  limited  inhalation  study 
in  which  rats  were  exposed  to  12  mg/m^  acenaphthene  for  5  months  and  observed  an  additional  8  months 
provided  no  evidence  of  carcinogenicity  (Reshetyuk  et  al.,  1970).  The  EPA  has  not  assigned  a  weight-of- 
evidence  classification  for  carcinogenicity  to  acenaphthene  (EPA,  1993a,b). 
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ANTHRACENE 

NOTE:  Although  the  toxicity  values  presented  in  these  toxicity  profiles  were  correct  at  the  time 
they  were  produced,  these  values  are  subject  to  change.  Users  should  always  refer  to  the  Toxicity 
Value  Database  for  the  current  toxicity  values. 
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Anthracene,  also  referred  to  as  paranaphthalene  or  green  oil,  is  a  polycyclic  aromatic  hydrocarbon  (PAH) 
derived  from  coal  tar  and  is  primarily  used  as  an  intermediate  in  the  production  of  dyes.  It  has  also  been 
used  in  the  production  of  smoke  screens.  Anthracene  is  ubiquitous  in  the  environment  as  a  product  of 
incomplete  combustion  of  fossil  fuels.  Although  a  large  body  of  literature  exists  on  the  toxicity  and 
carcinogenicity  of  a  number  of  PAHs,  toxicity  data  for  anthracene  are  limited. 

Evidence  indicates  that  anthracene  is  absorbed  following  oral  and  dermal  exposure.  Targets  for 
anthracene  toxicity  are  the  skin,  hematopoietic  system,  lymphoid  system,  and  gastrointestinal  tract. 
Adverse  dermatologic  effects  have  been  observed  in  humans  and  animals  in  conjunction  with  acute  and 
subchronic  exposure  to  anthracene.  In  humans,  anthracene  may  cause  acute  dermatitis  with  symptoms  of 
burning,  itching,  and  edema.  Prolonged  dermal  exposure  produces  pigmentation,  comification  of  skin 
surface  layers,  and  telangiectasis  (Volkova,  1983).  Anthracene  is  photosensitizing,  potentiating  skin 
damage  elicited  by  exposure  to  ultraviolet  (UV)  radiation  (U.S.  EPA,  1987;  Dayhaw-Barker  et  al.,  1985; 
Forbes  et  al.,  1976).  Hematologic  toxicity  was  observed  in  patients  receiving  intraperitoneal  injections  of 
anthracene-containing  chemotherapeutic  agents  (Falkson  et  al.,  1985)  and  in  rats  exposed  to  anthracene 
by  oral  gavage  and  by  inhalation  (Volkova,  1983).  Mice  receiving  subcutaneous  injections  of  anthracene 
exhibited  adverse  lymphoid  effects  (Hoch-Ligeti,  1941).  Long-term  use  of  anthracene-containing 
laxatives  produced  melanosis  of  the  colon  and  rectum  (Badiali  et  al.,  1985).  Human  exposure  to 
anthracene  has  also  been  associated  with  headache,  nausea,  loss  of  appetite,  inflammation  of  the 
gastrointestinal  tract,  slow  reactions,  and  weakness  (Volkova,  1983). 

A  Reference  Dose  (RfD)  of  3  mg/kg/day  for  subchronic  oral  exposure  and  0.3  mg/kg/day  for  chronic  oral 
exposure  to  anthracene  was  calculated  from  a  no-observed-adverse-effect  level  (NOAEL)  of  1000 


mg/kg/day  derived  from  a  90-day  gavage  study  with  mice  (U.S.  EPA,  1989).  Data  were  insufficient  to 
derive  an  inhalation  Reference  Concentration  (RfC)  for  anthracene  (U.S.  EPA,  1991a, b). 

Carcinogenicity  bioassays  with  anthracene  generally  gave  negative  results.  Studies  involving  oral 
administration  (Druckrey  and  Schmahl,  1955;  Schmahl,  1955)  or  intrapulmonary  implantation  in  rats 
(Stanton  et  al.,  1972)  or  implantation  into  the  brain  of  rabbits  (Russell,  1947)  provided  no  evidence  of 
carcinogenicity.  Negative  results  were  also  obtained  when  anthracene  was  tested  in  mice  by  skin 
application  (Wynder  and  Hoffman,  1959;  Pollia,  1939;  Kennaway,  1924a,b)  and  in  mouse-skin  initiation 
assays  (LaVoie  et  al.,  1979;  Scribner,  1973).  However,  skin  application  of  anthracene  followed  by 
exposure  to  UV  radiation  or  visible  light  induced  a  high  incidence  of  skin  tumors  in  mice  (Heller,  1950). 

Based  on  no  human  data  and  inadequate  data  from  animal  bioassays,  U.S.  EPA  (1991a,b)  has  placed 
anthracene  in  weight-of-evidence  group  D,  not  classifiable  as  to  human  carcinogenicity. 
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BENZENE 

NOTE:  Although  the  toxicity  values  presented  in  these  toxicity  profiles  were  correct  at  the  time 
they  were  produced,  these  values  are  subject  to  change.  Users  should  always  refer  to  the  Toxicity 
Value  Database  for  the  current  toxicity  values. 
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Benzene  is  absorbed  via  ingestion,  inhalation,  and  skin  application.  Experimental  data  indicate  that 
animals  can  absorb  up  to  95%  of  oral  doses  and  that  humans  can  absorb  up  to  80%  of  inhaled  benzene 
(after  5  minutes  of  exposure)  (Sabourin  et  al.,  1987;  Srobova  et  al.,  1950).  Humans  may  absorb  benzene 
vapors  through  the  skin  as  well  as  the  lungs;  of  the  total  dose  absorbed  by  the  two  routes,  an  estimated  22- 
36%  enters  the  body  through  the  skin  (Susten,  1985). 

Autopsy  of  a  youth  who  died  while  sniffing  benzene  revealed  that  the  chemical  was  distributed  to  the 
urine,  stomach,  bile,  liver,  kidney,  abdominal  fat,  and  brain  (Winek  and  Collum,  1971).  The  depots  for 
benzene  and  its  metabolites  in  animals  are  similar  to  those  in  humans,  and  in  addition,  include  the  fetus 
and  placenta,  bone  marrow,  Zymbal  gland,  and  oral  and  nasal  cavities  (Ghantous  and  Danielsson,  1986; 
Rickert  et  al.,  1979;  Low  et  al.,  1989). 

Numerous  studies  indicate  that  the  metabolism  of  benzene  is  required  for  its  toxicity  (Kalf  et  al.,  1987). 
The  liver  is  the  main  site  for  the  metabolism  of  benzene;  the  bone  marrow,  a  minor  site  (ATSDR,  1992). 
Phenol,  hydroquinone,  catechol,  and  benzene  oxide  are  the  major  metabolites  (Kalf  et  al,  1987;  Snyder, 
1987).  The  metabolite(s)  of  benzene  that  are  responsible  for  its  toxicity  have  not  been  positively 
identified,  but  likely  candidates  include  muconaldehyde,  quinones,  and  free  radicals  generated  by 
oxidizing  enzymes  (Henderson  et  al.,  1989;  Snyder,  1987). 

Benzene  is  eliminated  either  unchanged  in  expired  air  or  as  metabolites  in  the  urine  (ATSDR,  1992).  The 
proportions  of  the  administered  dose  excreted  by  each  route  and  the  half-times  for  excretion  are 
dependent  on  route,  dose,  and  duration  of  exposure. 


Lethal  oral  doses  of  benzene  are  estimated  to  be  10  mL  in  humans;  oral  LD50  values  for  benzene  in  rats 
range  from  0.93  to  5.96  g/kg  (Cornish  and  Ryan,  1965;  Withey  and  Hall,  1975).  These  data  indicate  that 
benzene  is  of  low  acute  toxicity  (O'Bryan  and  Ross,  1986). 

Limited  data  show  that  nonlethal  oral  doses  of  benzene  can  impact  the  nervous,  hematological,  and 
immunological  systems.  Ingested  benzene  produces  symptoms  of  neurotoxicity  at  acute  doses  of  2  mL  for 
humans  and  325  mg/kg  for  rats  (Thienes  and  Haley,  1972;  Clayton  and  Clayton,  1981;  Cornish  and  Ryan, 
1965).  A  four  week  exposure  of  mice  to  >=8  mg  of  benzene/kg/day  in  the  drinking  water  induced  the 
synthesis  and  catabolism  of  monoamine  neurotransmitters  and  produced  dose-related  decreases  in  red- 
blood  cell  parameters  and  lymphocyte  numbers  (Hsieh  et  al.,  1988b).  Rats  and  mice  that  were  treated  with 
benzene  by  gavage  for  103  weeks  developed  a  dose-related  lymphocytopenia  (LOAEL,  25  mg/kg/day) 
and  mice  had  hyperplasia  of  the  bone  marrow  and  lymphoid  depletion  of  the  splenic  follicles  and  thymus 
(100  mg/kg/day)  (Huff  et  al.,  1989). 

Inhalation  of  benzene  vapor  concentrations  of  20,000  ppm  for  5-10  minutes  can  be  fatal  to  humans;  death 
results  from  central  nervous  system  depression  (Clayton  and  Clayton,  1981).  The  estimated  LC50  value 
for  the  rat  is  13,700  ppm  (Drew  and  Pouts,  1974). 

As  with  orally  administered  benzene,  the  targets  for  nonlethal  concentrations  of  inhaled  benzene  include 
the  nervous,  hematological,  and  immunological  systems.  Neurological  symptoms  in  humans  may  appear 
at  exposure  concentrations  of  700  ppm  (Clayton  and  Clayton,  1981).  In  animals,  1  week  of  exposure  to 
300  ppm  induced  behavioral  effects  (Drew  and  Pouts,  1974),  and  one  to  four  weeks  of  exposure  to 
benzene  concentrations  ranging  from  21-50  ppm  suppressed  the  bone  marrow  (NOAEL,  10  ppm) 
(Cronkite  et  al.,  1985;  Toft  et  al.,  1982),  the  cellular  immune  response  (NOAEL,  10  ppm)  (Rosenthal  and 
Snyder,  1985),  and  the  humoral  immune  response  (LOAEL,  50  ppm)  (Aoyama,  1986). 

Subchronic  and  chronic  exposures  to  benzene  vapors  induce  a  progressive  depletion  of  the  bone  marrow 
and  dysfunction  of  the  hematopoietic  system.  Early  symptoms  of  bone  marrow  depression  include 
leukopenia,  anemia  or  thrombocytopenia,  or  a  combination  of  the  three  (Snyder,  1984).  A  group  of 
workers  exposed  to  benzene  concentrations  of  30  and  150  ppm  for  4  months  to  1  year  had  increased 
incidences  of  pancytopenia  (Aksoy  et  al.,  1971;  Aksoy  et  al.,  1972;  Aksoy  and  Erdem,  1978).  A  group  of 
patients  who  had  been  exposed  to  benzene  concentrations  of  150  to  650  ppm  for  4  months  to  15  years 
exhibited  severe  blood  dyscrasias  and  eight  of  the  32  patients  died  with  thrombocytopenic  hemorrhage 
and  infection  (Aksoy  et  al.,  1972).  The  human  data  are  supported  by  animal  data  showing  bone  marrow 
suppression  in  mice  and  rats  exposed  to  benzene  concentrations  ranging  from  10  ppm  for  24  weeks  to  300 
ppm  for  13  weeks  (Baarson  et  al.,  1984;  Ward  et  al.,  1985). 


Benzene  may  also  have  long-term  effects  on  the  central  nervous  system.  Workers  exposed  to  benzene  for 
0.5  to  4  years  exhibited  EEG  changes  and  atypical  sleep  activity  consistent  with  neurotoxicity  (Kellerova, 
1985).  Others  exposed  to  benzene  concentrations  of  210  ppm  for  6-8  years  had  peripheral  nerve  damage 
(Baslo  and  Aksoy,  1982). 

In  humans,  benzene  crosses  the  placenta  and  is  present  in  the  cord  blood  in  amounts  equal  to  those  in 
maternal  blood  (Dowty  et  al.,  1976);  however,  studies  of  the  effects  of  benzene  on  human  reproduction 
and  development  have  been  confounded  by  the  presence  of  other  chemicals  in  the  environment  (USAF, 
1989).  Benzene  does  produce  developmental  effects  (fetal  toxicity,  but  not  malformations)  in  the 
offspring  of  treated  animals,  mostly  at  maternally  toxic  doses  (Nawrot  and  Staples,  1979;  Seidenberg  et 
al.,  1986;  Keller  and  Snyder,  1988). 

Reference  doses/concentrations  for  benzene  have  not  been  established.  An  oral  risk  assessment  for 
benzene  will  be  reviewed  by  an  EPA  work  group  and  an  inhalation  risk  assessment  is  currently  under 
review  (U.S.  EPA,  1992a). 

Benzene  is  carcinogenic  in  humans  and  animals  by  inhalation  and  in  animals  by  the  oral  route  of 
exposure.  Occupational  exposure  to  benzene  has  been  associated  mainly  with  increased  incidences  of 
acute  myeloblastic  or  erythroblastic  leukemias  and  chronic  myeloid  and  lymphoid  leukemias  among 
workers  (Aksoy,  1989).  Workers  at  risk  were  exposed  in  one  study  to  8-hour  TWA  concentrations 
ranging  from  10  to  100  ppm  (Rinsky  et  al.,  1981)  and  in  another  to  8-hour  TWA  concentrations  ranging 
from  <2  to  >25  ppm  (Ott  et  al.,  1978).  In  a  historical  prospective  mortality  study  of  chemical  workers, 
Yin  et  al.  (1987)  described  a  dose-response  relationship  between  exposure  to  benzene  and  lymphatic  and 
hematopoietic  cancers,  which  adds  strength  to  the  association  between  exposure  in  the  workplace  and 
cancer  development.  Studies  in  animals  have  demonstrated  an  association  between  oral  and  inhalation 
exposure  to  benzene  and  the  development  of  a  variety  of  tumors,  including  lymphoma  and  carcinomas  of 
the  Zymbal  gland,  oral  cavity,  mammary  gland,  ovaries,  lung,  and  skin  (Huff  et  al.,  1989;  Maltoni  et  al., 
1989).  In  one  study  C57B1/BNL  mice  had  increased  incidences  of  leukemia,  lymphoma,  and  solid  tumors 
after  exposure  to  300  ppm  for  only  16  weeks  (Cronkite  et  al.,  1985;  Cronkite,  1983). 

Based  on  "several  studies  of  increased  incidence  of  nonlymphocytic  leukemia  from  occupational 
exposure,  increased  incidence  of  neoplasia  in  rats  and  mice  exposed  by  inhalation  and  gavage,  and  some 
supporting  data",  benzene  has  been  placed  in  the  EPA  weight-of-evidence  classification  A,  human 
carcinogen  (U.S.  EPA,  1991a).  The  oral  and  inhalation  slope  factors  for  benzene  are  2.9E-2  (mg/kg/day)*' 
and  the  oral  and  inhalation  unit  risk  values  are  8.3E-7  and  8.3E-6,  respectively,  based  on  the  studies  of  Ott 
et  al.  (1978),  Rinsky  et  al.  (1981),  and  Wong  et  al.  (1983)  (U.S.  EPA,  1992a,b). 
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Benz[a]anthracene,  along  with  a  number  of  other  polycyclic  aromatic  hydrocarbons,  are  natural  products 
produced  by  the  incomplete  combustion  of  organic  material.  The  arrangement  of  the  aromatic  rings  in  the 
benz[a]anthracene  molecule  gives  it  a  "bay  region"  often  correlated  with  carcinogenic  properties.  In 
general,  the  bay-region  polycyclic  aromatic  hydrocarbons  and  some  of  their  metabolites  are  known  to 
react  with  cellular  macromolecules,  including  DNA,  which  may  account  for  both  their  toxicity  and 
carcinogenicity.  The  inducible  mixed-function  oxidase  enzymes  oxidize  benzlcr] anthracene  to  form 
metabolites  with  increased  water  solubility  that  can  be  efficiently  excreted  in  the  urine.  A  minor  product 
of  this  oxidation,  a  bay-region  diol  epoxide,  reacts  readily  with  DNA  and  has  been  shown  to  be  highly 
carcinogenic  (U.S.  EPA,  1980;  1984;  Jerina,  et  al.,  1977). 

The  toxic  effects  of  benz[a]anthracene  and  similar  polycyclic  aromatic  hydrocarbons  are  primarily 
directed  toward  tissues  that  contain  proliferating  cells.  Animal  studies  indicate  that  exposure  to  bay- 
region  polycyclic  aromatic  hydrocarbons  can  damage  the  hematopoietic  system  leading  to  progressive 
anemia  as  well  as  agranulocytosis  (Robinson,  et  al.,  1975;  Cawein  and  Sydnor,  1968).  The  lymphoid 
system  can  also  be  affected  resulting  in  lymphopenia.  Toxic  effects  have  been  observed  in  the  rapidly 
dividing  cells  of  the  intestinal  epithelium,  spermatogonia  and  resting  spermatocytes  in  the  testis  and 
primary  oocytes  of  the  ovary  (Philips  et  al.,  1973;  Mackinzie  and  Angevine,  1981;  Kraup,  1970;  Ford  and 
Huggins,  1963;  Mattison  and  Thorgeirsson,  1977;  U.S.  EPA,  1980;  1984).  Most  of  these  effects  have 
occurred  following  both  oral  and  parenteral  exposure.  Epithelial  proliferation  and  cell  hyperplasia  in  the 
respiratory  tract  have  been  reported  following  subchronic  inhalation  exposure  (Reznik-Schuller  and 
Mohr,  1974;  Saffiotti  et  al.,  1968).  However,  because  of  the  lack  of  quantitative  data,  neither  a  reference 
dose  nor  a  reference  concentration  have  been  derived  (U.S.  EPA,  1991). 


The  primary  concern  with  benz [a] anthracene  exposure  is  its  potential  carcinogenicity.  There  is  no 
unequivocal,  direct  evidence  of  the  carcinogenicity  of  the  compound  to  humans,  however, 
benz[a]anthracene  and  other  known  carcinogenic  polycyclic  aromatic  hydrocarbons  are  components  of 
coal  tar,  soot,  coke  oven  emissions  and  tobacco  smoke.  There  is  adequate  evidence  of  its  carcinogenic 
properties  in  animals.  Oral  exposures  of  mice  to  benz[fl] anthracene  have  resulted  in  hepatomas, 
pulmonary  adenomas  and  forestomach  papillomas  (Klein,  1963;  Bock  and  King,  1959;  U.S.  EPA,  1991). 
The  EPA  weight-of-evidence  classification  is:  B2,  probable  human  carcinogen,  for  both  oral  and 
inhalation  exposure  based  on  adequate  animal  evidence  and  no  human  evidence  (U.S.  EPA,  1991).  A 
slope  factor  has  not  been  derived  specifically  for  benz[<2]anthracene  by  the  EPA  (U.S.  EPA,  1991). 
However,  an  oral  slope  factor  of  7.3  (mg/kg/day)’’  has  been  calculated  for  benzo [a] pyrene  based  on  the 
incidence  of  stomach  tumors  in  mice  treated  with  benzo[a]pyrene  (Neal  and  Rigdon,  1967;  U.S.  EPA, 
1980;  1984;  1992a).  A  drinking  water  unit  risk  of  2.1E-4  (g/L)  '  has  also  been  calculated  for 
benzo[a]pyrene  (U.S.  EPA,  1992a).  An  inhalation  slope  factor  of  6.1  (mg/kg/day)’*  (U.S.  EPA,  1992b) 
was  calculated  for  benzo[a]pyrene  based  on  the  incidence  of  respiratory  tumors  in  golden  hamsters 
treated  with  benzo[a]pyrene  (Thyssen  et  al.,  1981;  U.S.  EPA,  1980;  1984).  An  inhalation  unit  risk  of 
1.7E-3  (g/m^)'*  has  also  been  calculated  for  benzo[a]pyrene  (U.S.  EPA,  1992b). 
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Benzo[a]pyrene  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  that  can  be  derived  from  coal  tar. 
Benzo[a]pyrene  occurs  ubiquitously  in  products  of  incomplete  combustion  of  fossil  fuels  and  has  been 
identified  in  ambient  air,  surface  water,  drinking  water,  waste  water,  and  char-broiled  foods  (lARC, 
1983).  Benzo[fl]pyrene  is  primarily  released  to  the  air  and  removed  from  the  atmosphere  by 
photochemical  oxidation  and  dry  deposition  to  land  or  water.  Biodegradation  is  the  most  important 
transformation  process  in  soil  or  sediment  (ATSDR,  1990). 

Benzo[fl]pyrene  is  readily  absorbed  following  inhalation,  oral,  and  dermal  routes  of  administration 
(ATSDR,  1990).  Following  inhalation  exposure,  benzo[<3]pyrene  is  rapidly  distributed  to  several  tissues  in 
rats  (Sun  et  al.,  1982;  Weyand  and  Bevan,  1986).  The  metabolism  of  benzo[a]pyrene  is  complex  and 
includes  the  formation  of  a  proposed  ultimate  carcinogen,  benzo[a]pyrene  7,8  diol-9, 10-epoxide  (lARC, 
1983).  The  major  route  of  excretion  is  hepatobiliary  followed  by  elimination  in  the  feces  (EPA,  1991). 

No  data  are  available  on  the  systemic  (non-carcinogenic)  effects  of  benzo[fl]pyrene  in  humans.  In  mice, 
genetic  differences  appear  to  influence  the  toxicity  of  benzo[fl]pyrene.  Subchronic  dietary  administration 
of  120  mg/kg  benzo[a]pyrene  for  up  to  180  days  resulted  in  decreased  survival  due  to  hematopoietic 
effects  (bone  narrow  depression)  in  a  "nonresponsive"  strain  of  mice  (i.e.,  a  strain  whose  cytochrome  P- 
450  mediated  enzyme  activity  is  not  induced  as  a  consequence  of  PAH  exposure).  No  adverse  effects 
were  noted  in  "responsive"  mice  (i.e.,  a  strain  capable  of  inducing  increased  cytochrome  P-450  mediated 
enzyme  activity  as  a  consequence  of  PAH  exposure)  (Robinson  et  al.,  1975).  Immunosuppression  has 
been  reported  in  mice  administered  daily  intraperitoneal  injections  of  40  or  160  mg/kg  of  benzo[fl]pyrene 
for  2  weeks,  with  more  pronounced  effects  apparent  in  "nonresponsive"  mice  (Blanton  et  al.,  1986;  White 


et  al.,  1985).  In  utero  exposure  to  benzo[a]pyrene  has  produced  adverse  developmental/reproductive 
effects  in  mice.  Dietary  administration  of  doses  as  low  as  10  mg/kg  during  gestation  caused  reduced 
fertility  and  reproductive  capacity  in  offspring  (Mackenzie  and  Angevine,  1981),  and  treatment  by  gavage 
with  120  mg/kg/day  during  gestation  caused  stillbirths,  resorptions,  and  malformations  (Legraverend  et 
al.,  1984).  Similar  effects  have  been  reported  in  intraperitoneal  injection  studies  (ATSDR,  1990).  Neither 
a  reference  dose  (RfD)  nor  a  reference  concentration  (RfC)  has  been  derived  for  benzo[a]pyrene. 

Numerous  epidemiologic  studies  have  shown  a  clear  association  between  exposure  to  various  mixtures  of 
PAHs  containing  benzo[fl]pyrene  (e.g.,  coke  oven  emissions,  roofing  tar  emissions,  and  cigarette  smoke) 
and  increased  risk  of  lung  cancer  and  other  tumors.  However,  each  of  the  mixtures  also  contained  other 
potentially  carcinogenic  PAHs;  therefore,  it  is  not  possible  to  evaluate  the  contribution  of  benzo [a] pyrene 
to  the  carcinogenicity  of  these  mixtures  (lARC,  1983;  EPA,  1991).  An  extensive  data  base  is  available  for 
the  carcinogenicity  of  benzo [a] pyrene  in  experimental  animals.  Dietary  administration  of  benzo [a] pyrene 
has  produced  papillomas  and  carcinomas  of  the  forestomach  in  mice  (Neal  and  Rigdon,  1967),  and 
treatment  by  gavage  has  produced  mammary  tumors  in  rats  (McCormick  et  al.,  1981)  and  pulmonary 
adenomas  in  mice  (Wattenberg  and  Leong,  1970).  Exposure  by  inhalation  and  intratracheal  instillation 
has  resulted  in  benign  and  malignant  tumors  of  the  respiratory  and  upper  digestive  tracts  of  hamsters 
(Ketkar  et  al.,  1978;  Thyssen  et  al.,  1981).  Numerous  topical  application  studies  have  shown  that 
benzo[fl]pyrene  induces  skin  tumors  in  several  species,  although  mice  appear  to  be  the  most  sensitive 
species.  Benzo[a]pyrene  is  a  complete  carcinogen  and  also  an  initiator  of  skin  tumors  (LARC,  1973;  EPA, 
1991).  Benzo[a]pyrene  has  also  been  reported  to  induce  tumors  in  animals  when  administered  by  other 
routes,  such  as  intravenous,  intraperitoneal,  subcutaneous,  intrapulmonary,  and  transplacental. 

Based  on  United  States  Environmental  Protection  Agency  (EPA)  guidelines,  benzo[fl]pyrene  was 
assigned  to  weight-of-evidence  group  B2,  probable  human  carcinogen.  For  oral  exposure,  the  slope  factor 
and  unit  risk  are  7.3E+0  (mg/kg/day)'*  and  2.1E-4  (ug/L)'*,  respectively  (EPA,  1994). 
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Benzo[/?]fluoranthene,  a  crystalline  solid  with  a  chemical  formula  of  C20H12  and  a  molecular  weight  of 
252.32  (Lide,  1991),  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  with  one  five-membered  ring  and  four 
six-membered  rings.  There  is  no  commercial  production  or  known  use  of  this  compound  (lARC,  1983). 
Benzo[Z?]fluoranthene  is  found  in  fossil  fuels  and  occurs  ubiquitously  in  products  of  incomplete 
combustion.  It  has  been  detected  in  mainstream  cigarette  smoke;  urban  air;  gasoline  engine  exhaust; 
emissions  from  burning  coal  and  from  oil-fired  heating;  broiled  and  smoked  food;  oils  and  margarine 
(lARC,  1983);  and  in  soils,  groundwater,  and  surface  waters  at  hazardous  waste  sites  (ATSDR,  1990). 

No  absorption  data  were  available  for  benzo[^]fluoranthene;  however,  by  analogy  to  structurally-related 
PAHs,  primarily  benzo[a]pyrene,  it  would  be  expected  to  be  absorbed  from  the  gastrointestinal  tract, 
lungs,  and  skin  (EPA,  1991).  Major  metabolites  of  benzo[Z7]fluoranthene  formed  in  vitro  in  rat  liver 
include  dihydrodiols  and  monohydroxy  derivatives  (Amin  et  al.,  1982)  and  monohydroxy  derivatives  in 
mouse  epidermis  (Geddie  et  al.,  1987). 

No  data  were  found  concerning  the  acute,  subchronic,  chronic,  developmental,  or  reproductive  toxicity  of 
benzo[Z?]fluoranthene.  No  data  were  available  for  the  derivation  of  an  oral  reference  dose  (RfD)  or 
inhalation  reference  concentration  (RfC)  (EPA,  1994). 

No  long-term  oral  or  inhalation  bioassays  were  available  to  assess  the  carcinogenicity  of 
benzo[^]fluoranthene.  Benzo[Z7]fluoranthene  was  tested  for  carcinogenicity  in  dermal  application,  lung 
implantation,  subcutaneous  (s.c.)  injection,  and  intraperitoneal  (i.p.)  injection  studies.  Dermal  applications 
of  0.01-0.5%  solutions  of  benzo[Z)]fluoranthene  for  life  produced  a  high  incidence  of  skin  papillomas  and 
carcinomas  in  mice  (Wynder  and  Hoffmann,  1959).  In  initiation-promotion  assays,  the  compound  was 
active  as  an  initiator  of  skin  carcinogenesis  in  mice  (LaVoie  et  al.,  1982;  Amin  et  al.,  1985).  Sarcomas 
and  carcinomas  of  the  lungs  and  thorax  were  seen  in  rats  receiving  single  lung  implants  of  0.1-1  mg 
benzo[/7]fluoranthene  (Deutsch-Wenzel  et  al.,  1983).  Newborn  mice  receiving  0.5  umol 
benzo[/?]fluoranthene  via  i.p.  injection  developed  liver  and  lung  tumors  (LaVoie  et  al.,  1987),  and  mice 
administered  three  s.c.  injections  of  0.6  mg  benzo[Z?]fluoranthene  developed  injection  site  sarcomas 
(lARC,  1993). 


Based  on  no  human  data  and  sufficient  evidence  for  carcinogenicity  in  animals,  EPA  has  assigned  a 
weight-of-evidence  classification  of  B2,  probable  human  carcinogen,  to  benzo[Z?]fluoranthene  (EPA, 
1994). 
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Benzo[/:]fluoranthene,  a  crystalline  solid  with  a  chemical  formula  of  C20H12  and  a  molecular  weight  of 
252.32  (Lide,  1991),  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  with  one  five-membered  and  four  six- 
membered  rings.  There  is  no  commercial  production  or  known  use  of  this  compound  (lARC,  1983). 
Benzo[/:]fluoranthene  is  found  in  fossil  fuels  and  occurs  ubiquitously  in  products  of  incomplete 
combustion  (lARC,  1983)  and  in  soils,  groundwater,  and  surface  waters  at  hazardous  waste  sites 
(ATSDR,  1990). 

No  absorption  or  excretion  data  were  available  for  benzo[^]fluoranthene;  however,  by  analogy  to 
structurally-related  PAHs,  primarily  benzo[a]pyrene,  it  would  be  expected  to  be  absorbed  from  the 
gastrointestinal  tract,  lungs,  and  skin  (EPA,  1991).  Rat  liver  microsomes  have  been  shown  to  metabolize 
benzo[/:] fluoranthene  to  the  dihydrodiol,  8,9-dihydro-8,9-dihydroxy  benzo[^]fluoranthene  (LaVoie  et  al., 
1980). 

No  data  were  found  concerning  the  acute,  subchronic,  chronic,  developmental,  or  reproductive  toxicity  of 
benzo[/:]fluoranthene.  Because  of  a  lack  of  toxicity  data,  an  oral  reference  dose  (RfD)  or  inhalation 
reference  concentration  (RfC)  have  not  been  derived  (EPA,  1994). 

No  long-term  oral  or  inhalation  bioassays  were  available  to  assess  the  carcinogenicity  of 
benzo[/:]fluoranthene.  Benzo[/:]fluoranthene  was  tested  for  carcinogenicity  in  dermal  application, 
subcutaneous  (s.c.)  injection,  lung  implantation,  and  intraperitoneal  (i.p.)  injection  studies.  Dermal 
applications  of  0.5%  solutions  of  benzof/:] fluoranthene  for  life  produced  only  a  few  skin  papillomas  in 
mice  (Wynder  and  Hoffmann,  1959),  but  in  initiation-promotion  assays,  benzo[A:]fluoranthene  was  active 


as  an  initiator  of  skin  carcinogenesis  (LaVoie  et  al.,  1982;  Amin  et  al.,  1985).  Injection  site  sarcomas 
developed  in  mice  given  three  s.c,  injections  of  0.6  mg  benzo[A:] fluoranthene  (Lacassagne  et  al.,  1963) 
and  dose-related  increases  of  epidermoid  carcinomas  of  the  lungs  were  reported  in  rats  receiving  single 
lung  implants  of  0.16-4.15  mg  benzo[k] fluoranthene  (Deutsch-Wenzel  et  al.,  1983).  In  a  short-term  assay, 
hepatic  and  lung  tumors  occurred  in  newborn  mice  receiving  2.1  umol  benzo[/:]fluoranthene  via  i.p. 
injection  (LaVoie  et  al.,  1987). 

Based  on  no  human  data  and  sufficient  evidence  for  carcinogenicity  in  animals,  EPA  has  assigned  a 
weight-of-evidence  classification  of  B2,  probable  human  carcinogen,  to  benzo[k]fluoranthene  (EPA, 
1994). 
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Benzo[g,/z,i]perylene,  also  known  as  1,12-benzoperylene,  is  a  polycyclic  aromatic  hydrocarbon  (PAH) 
with  six  aromatic  rings.  There  is  no  known  commercial  production  or  use  of  benzo[g,/z,/]perylene.  It 
occurs  naturally  in  crude  oils  and  is  present  ubiquitously  in  products  of  incomplete  combustion  and  in 
coal  tar  (EPA,  1987). 

No  absorption  data  were  available  for  benzo[g,/z,/]perylene;  however,  by  analogy  to  other  PAHs, 
primarily  benzo[a]pyrene,  it  would  be  expected  to  be  absorbed  from  the  gastrointestinal  tract,  lungs,  and 
skin  (EPA,  1991). 

No  human  or  animal  data  were  available  to  evaluate  the  toxicity  of  benzo[g,/2,/]perylene.  Because  of  the 
lack  of  data,  EPA  has  not  derived  an  oral  reference  dose  (RfD)  or  inhalation  reference  concentration 
(RfC)  (EPA,  1992). 

No  oral  or  inhalation  bioassays  were  available  to  assess  the  carcinogenicity  of  benzo[g,/z,/]perylene. 
Negative  results  were  reported  in  dermal  application  .studies  (Hoffmann  and  Wynder,  1966;  Van  Duuren 
and  Goldschmidt,  1976)  and  in  initiation-promotion  assays  for  skin  tumorigenesis  in  mice  (Hoffmann  and 
Wynder,  1966;  Van  Duuren  et  al.,  1970).  However,  when  benzo[g,/z,/lperylene  was  administered 
simultaneously  with  benzo[a]pyrene  to  the  skin  of  mice,  an  increased  incidence  of  skin  tumors  was 
observed  compared  to  the  tumor  incidence  in  mice  treated  with  benzo[a]pyrene  alone,  indicating  possible 
cocarcinogenic  activity  of  benzo[g,/i,/]perylene  (Van  Duuren  et  al.,  1973).  Although  a  few  pulmonary 
tumors  were  observed  in  Osborne-Mendel  rats  when  benzo[g,/i,/]perylene  was  administered  as  single  lung 
implants  of  >=83  mg  (Deutsch-Wenzel  et  al.,  1983),  the  tumors  may  have  been  caused  by  impurities  in 


the  test  compound  (lARC,  1983).  In  subcutaneous  injection  studies,  benzo[g,/i,/]perylene  did  not  produce 
injection  site  tumors  in  mice  (Muller,  1968), 

Based  on  no  human  data  and  inadequate  data  with  experimental  animals,  the  United  States  Environmental 
Protection  Agency  (EPA)  has  classified  benzo[g,/i,/]perylene  in  weight-of-evidence  Group  D,  not 
classifiable  as  to  human  carcinogenicity  (EPA,  1992), 
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TOXICITY  SUMMARY  UPDATE 

This  report  is  an  update  of  the  Toxicity  Summary  for  Chrysene  (CAS  Registry  No.  218-01-9).  The 
original  summary  for  this  chemical  was  submitted  in  November  1991.  The  update  was  performed  by 
incorporating  any  new  human  health  toxicity  data  published  since  the  original  submittal  of  the  report. 
Pertinent  pharmacokinetic,  toxicologic,  carcinogenic,  and  epidemiologic  data  were  obtained  through  on¬ 
line  searches  of  the  TOXLINE  database  from  1991  through  1994.  In  addition,  any  changes  to  EPA- 
approved  toxicity  values  (reference  doses,  reference  concentrations,  or  cancer  slope  factors)  from  the 
Integrated  Risk  Information  System  (IRIS)  (current  as  of  December  1994)  and/or  the  Health  Effects 
Assessment  Summary  Tables,  Annual  FY-94  and  July  Supplement  No.  1,  for  this  chemical  were 
incorporated  in  this  update. 

Chrysene,  a  polycyclic  aromatic  hydrocarbon,  is  a  ubiquitous  environmental  contaminant  formed 
primarily  by  the  incomplete  combustion  of  organic  compounds.  Although  present  in  coal  and  oil,  the 
presence  of  chrysene  in  the  environment  is  the  result  of  anthropogenic  activities  such  as  coal  combustion 
and  gasification;  gasoline  exhaust;  diesel  and  aircraft  exhaust;  and  emissions  from  coke  ovens,  wood 
burning  stoves,  and  waste  incineration  (lARC,  1983;  ATSDR,  1990).  Chrysene  is  not  produced  or  used 
commercially,  and  its  use  is  limited  strictly  to  research  applications. 


Little  information  on  the  absorption,  distribution,  metabolism  and  excretion  of  chrysene  in  humans  is 
available.  Animal  studies  have  shown  that  approximately  75%  of  the  administered  chrysene  may  be 
absorbed  by  oral,  dermal,  or  inhalation  routes  (Grimmer  et  al.,  1988;  Modica  et  al.,  1983;  Chang,  1943). 
Following  its  absorption,  chrysene  is  preferentially  distributed  to  highly  lipophilic  regions  of  the  body, 
most  notably  adipose  and  mammary  tissue  (Bartosek  et  al.,  1984;  Modica  et  al.,  1983).  Phase  I 
metabolism  of  chrysene,  whether  in  the  lung,  skin,  or  liver,  is  mediated  by  the  mixed  function  oxidases. 
The  metabolism  results  in  the  formation  of  1,2-,  3,4-,  and  5,6-dihydrodiols  as  well  as  the  formation  of  1-, 
3-,  and  4-phenol  metabolites  (Sims,  1970;  Nordquist  et  al.,  1981;  Jacob  et  al.,  1982,  1987).  Additional 
Phase  I  metabolism  of  chrysene  1,2-dihydrodiol  forms  chrysene  l,2-dihydrodiol-3, 4-epoxide  and  9- 
hydroxychrysene  l,2-diol-3,4-oxide.  These  metabolites  were  shown  to  have  mutagenic  and  alkylating 
activity  (Hodgson  et  al.,  1983;  Wood  et  al.,  1977;  Wood  et  al.,  1979).  Phase  II  metabolism  of  chrysene 
results  in  the  formation  of  glucuronide  and  sulfate  ester  conjugates;  however,  glutathione  conjugates  of 
diol-  and  triol-epoxides  are  also  formed  (Sims  and  Grover,  1974,  1981;  Hodgson  et  al.,  1986;  Robertson 
and  Jernstrom,  1986).  Hepatobiliary  secretion  with  elimination  in  the  feces  is  the  predominant  route  of 
excretion  (Schlede  et  al.,  1970;  Grimmer  et  al.,  1988). 

Human  or  animal  systemic,  developmental,  and  reproductive  health  effects  following  exposure  to 
chrysene  were  not  identified.  Because  of  the  lack  of  systemic  toxicity  data,  the  reference  dose  (RfD)  and 
the  reference  concentration  (RfC)  for  chrysene  have  not  been  derived  (EPA,  1994a,  b).  Target  organs 
have  not  been  described,  although  chrysene  may  induce  immunosuppression  similar  to  certain  other 
PAHs.  Oral  and  inhalation  carcinogenic  bioassays  were  not  identified.  In  mouse  skin  painting  studies, 
chrysene  was  an  initiator  of  papillomas  and  carcinomas.  In  addition,  intraperitoneal  injections  of  chrysene 
have  induced  liver  adenomas  and  carcinomas  in  male  CD-I  and  BLU/Ha  Swiss  mice.  Although  oral  and 
inhalation  slope  factors  have  not  been  derived,  EPA  (1994a,b)  has  classified  chrysene  in  weight-of- 
evidence  Group  B2,  probable  human  carcinogen,  based  on  the  induction  of  liver  tumors  and  skin 
papillomas  and  carcinomas  following  treatment  and  the  mutagenicity  and  chromosomal  abnormalities 
induced  in  in  vitro  tests. 
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Dibenz[fl,/z] anthracene  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  with  five  aromatic  rings.  No 
commercial  production  or  use  of  dibenz [a, /i] anthracene  is  known.  It  occurs  as  a  component  of  coal  tars, 
shale  oils,  and  soots  (lARC,  1985)  and  has  been  detected  in  gasoline  engine  exhaust,  coke  oven 
emissions,  cigarette  smoke,  charcoal  broiled  meats,  vegetation  near  heavily  traveled  roads,  and  surface 
water  and  soils  near  hazardous  waste  sites  (ATSDR,  1993;  lARC,  1983). 

Dibenz[fl,/i] anthracene  is  poorly  absorbed  from  the  gastrointestinal  tract  and  is  primarily  excreted  via 
feces  (Chang,  1943).  Following  absorption,  dibenz[a,/i]anthracene  is  distributed  to  various  tissues,  with 
highest  accumulation  in  the  liver  and  kidneys  (Daniel  et  al.,  1967).  Dibenz[a,/i]anthracene  is  metabolized 
by  mixed  function  oxidases  to  dihydrodiols.  Epoxidation  of  the  3,4-dihydrodiol  may  lead  to  the  formation 
of  a  diol-epoxide,  the  putative  ultimate  carcinogenic  metabolite  of  dibenz[a,/i] anthracene  (Buening  et  al., 
1979). 

No  human  studies  were  available  to  evaluate  the  toxicity  of  dibenz[a,/2]anthracene.  In  animals,  depressed 
immune  responses  were  observed  in  mice  following  single  or  multiple  subcutaneous  injections  of 
dibenz[a,/i]anthracene  (White  et  al.,  1985).  Weekly  subcutaneous,  injections  of  0.05% 
dibenz[a,/i]anthracene  for  40  weeks  produced  lymphoid  tissue  changes,  decreased  spleen  weights,  and 
liver  and  kidney  lesions  in  mice  (Hoch-Ligeti,  1941).  Weekly  intramuscular  injections  of  20  mg/kg 
promoted  the  development  of  arteriosclerotic  plaques  in  chickens  (Penn  and  Snyder,  1 988). 

The  EPA  has  not  derived  an  oral  reference  dose  (RfD)  or  inhalation  reference  concentration  (RfC)  for 
dibenz[a,/i]anthracene  (EPA,  1995). 


No  epidemiologic  studies  or  case  reports  addressing  the  carcinogenicity  of  dibenz [a, /z] anthracene  in 
humans  were  available.  In  animals,  dibenz[a,/z]anthracene  has  produced  tumors  by  different  routes  of 
administration,  having  both  local  and  systemic  carcinogenic  effects. 

After  oral  administration,  dibenz[fl,/i]anthracene  produced  tumors  at  several  sites.  Male  and  female  mice 
fed  dibenz[fl,/i] anthracene  (0.85  mg/day  for  males,  0.76  mg/day  for  females)  in  an  aqueous  olive  oil 
emulsion  developed  pulmonary  adenomatosis,  alveologenic  carcinomas  of  the  lung,  hemangio¬ 
endotheliomas  of  the  pancreas  and  mesentery/abdominal  lymph  nodes,  and  mammary  carcinomas 
(females)  after  200  days  (Snell  and  Stewart,  1962).  A  single  oral  dose  of  1.5  mg  dibenz[a,/j] anthracene  in 
polyethylene  glycol  produced  a  low  incidence  of  forestomach  papillomas  in  mice  (Berenblum  and  Haran, 
1955).  Mammary  carcinomas  developed  in  mice  treated  by  gavage  with  a  total  dose  of  15  mg  over  a  15- 
week  period  (Biancifiori  and  Caschera,  1962). 

Carcinogenic  as  well  as  tumor-initiating  activity  of  dibenz [a, /z] anthracene  has  been  demonstrated  in 
topical  application  studies  with  mice.  Repeated  dermal  application  of  0.001  to  0.01%  solutions  produced 
a  high  incidence  of  skin  papillomas  and  carcinomas  in  mice  (Wynder  and  Hoffmann,  1959;  Van  Duuren 
et  al.,  1967).  In  initiation-promotion  assays,  the  compound  was  active  as  an  initiator  of  skin 
carcinogenesis  in  mice  (Buening  et  al.,  1979;  Platt  et  al.,  1990).  However,  no  skin  tumors  were  observed 
in  Syrian  golden  hamsters  that  received  topical  dibenz [a, /z] anthracene  applications  over  a  10-week  period 
(Shubik  et  al.,  1960).Injection  site  sarcomas  developed  in  mice  injected  subcutaneously  with 
dibenz[«,/z] anthracene  (Pfeiffer,  1977).  In  newborn  mice,  a  single  subcutaneous  injection  of 
dibenz[a,/i] anthracene  induced  local  sarcomas  and  lung  adenomas  (Platt  et  al.,  1990)  and  three 
intraperitoneal  injections  induced  a  high  incidence  of  pulmonary  tumors  (Buening  et  al.,  1979).  A  number 
of  earlier  studies  have  also  demonstrated  the  carcinogenicity  of  dibenz[a,/i]anthracene  when  administered 
by  various  parenteral  routes  in  several  animal  species  (lARC,  1973). 

Based  on  no  human  data  and  sufficient  evidence  for  carcinogenicity  in  animals,  EPA  has  assigned 
dibenz [a, /i] anthracene  a  weight-of-evidence  classification  of  B2,  probable  human  carcinogen  (EPA, 
1995). 
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Ethylbenzene  is  a  colorless,  flammable  liquid  with  a  pungent  odor  (Cavender  1994).  The  water  solubility 
of  ethylbenzene  is  0.014  g/100  mL  and  its  vapor  pressure  is  10  mm  Hg  at  25C  (Budavari  et  al.  1989). 
Ethylbenzene  is  commonly  used  as  a  solvent,  chemical  intermediate  in  the  manufacture  of  styrene  and 
synthetic  rubber  and  as  an  additive  in  some  automotive  and  aviation  fuels  (Cavender  1994).  Occupational 
exposure  to  ethylbenzene  may  occur  during  production  and  conversion  to  polystyrene  and  during 
production  and  use  of  mixed  xylenes  (Fishbein  1985).  The  general  public  can  be  exposed  to  ethylbenzene 
in  ambient  air  as  a  result  of  releases  from  vehicle  exhaust  and  cigarette  smoke  (Fishbein  1985). 

Ethylbenzene  can  be  absorbed  through  the  lungs,  digestive  tract,  and  skin  (Fishbein  1985).  It  also  crosses 
the  placenta  (Cavender  1994).  The  liver  is  the  major  organ  of  ethylbenzene  metabolism.  In  humans  the 
major  metabolites  of  ethylbenzene  are  mandelic  acid  (64  to  70%)  and  phenylglyoxylic  acid  (25%) 
(Bardodej  and  Bardodejova  1970,  Fishbein  1985,  Cavender  1994);  however,  these  compounds  are  only 
minor  metabolites  in  laboratory  animals  (EPA  1995).  Excretion  occurs  primarily  in  the  urine  (NTP  1992, 
Climie  et  al.  1983). 

Ingestion  of  sublethal  amounts  of  ethylbenzene  is  likely  to  cause  central  nervous  system  (CNS) 
depression,  oro-pharyngeal  and  gastric  discomfort,  and  vomiting  (HSDB  1995);  however,  specific 
experimental  data  are  not  available.  Animal  studies  indicate  that  the  primary  target  organs  following 
chronic  oral  exposures  are  likely  to  be  the  liver  and  kidney.  The  oral  RID  for  chronic  exposures  is  0.1 
mg/kg/day,  based  on  increased  weight  and  histopathological  changes  in  the  liver  and  kidneys  of  rats  (EPA 
1996). 

Acute  exposures  to  high  atmospheric  concentrations  of  ethylbenzene  may  cause  eye  and  respiratory  tract 
irritation  and  CNS  effects  (e.g.,  coordination  disorders,  dizziness,  vertigo,  narcosis,  convulsions. 


pulmonary  irritation,  and  conjunctivitis)  (Ivanov  1962).  Concentrations  of  1000  ppm  (434  mg/m  )  can  be 
highly  irritating  to  the  eyes  of  humans  (Yant  et  al.  1930);  the  threshold  for  eye  irritation  has  been  reported 
to  be  200  ppm  (879  mg/m^)  (Grabt  1986).  No  evidence  is  available  to  suggest  that  occupational  exposures 
to  ethylbenzene  result  in  chronic  toxic  effects  (Fishbein  1985);  however,  histopathological  changes  in  the 
liver  and  kidney  have  been  observed  in  experimental  animals  following  prolonged  inhalation  exposures. 
Laboratory  studies  also  indicate  that  exposure  to  ethylbenzene  (4340  mg/m^)  during  gestation  results  in 
adverse  developmental  effects  in  rats  (skeletal  variants)  and  rabbits  (reduced  number  of  live  offspring  per 
litter).  The  no-observed-adverse-effect  level  (NOAEL)  for  developmental  effects  was  reported  to  be  434 
mg/m  .  The  inhalation  RfC  for  chronic  exposures  is  1  mg/m  ,  based  on  developmental  effects  (EPA 
1996). 

No  epidemiological  information  is  available  on  the  potential  carcinogenicity  of  ethylbenzene  in  humans 
following  oral  or  inhalation  exposures.  A  statistically  significant  increase  in  total  malignant  tumors  was 
observed  in  female  rats  dosed  orally  with  ethylbenzene  (Maltoni  et  al.  1985);  however,  because  of  study 
limitations,  these  results  cannot  be  considered  conclusive.  Although  ethylbenzene  has  been  tested  by  NTP 
in  a  two-year  rodent  bioassay,  the  results  of  that  study  are  not  yet  available  (NTP  1995).  Ethylbenzene  is 
placed  by  EPA  in  Group  D,  not  classifiable  as  to  human  carcinogenicity,  based  on  a  lack  of  data  in 
humans  and  animals  (EPA  1996). 
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Fluoranthene  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  that  can  be  derived  from  coal  tar.  Occurring 
ubiquitously  in  products  of  incomplete  combustion  of  fossil  fuels,  fluoranthene  has  been  identified  in 
ambient  air,  surface,  drinking,  and  waste  water,  and  in  char-broiled  foods.  Currently,  there  is  no 
commercial  production  or  use  of  this  compound  (lARC,  1983). 

Fluoranthene  can  be  absorbed  through  the  skin  following  dermal  exposure  (Storer  et  al.,  1984)  and,  by 
analogy  to  structurally-related  PAHs,  would  be  expected  to  be  absorbed  from  the  gastrointestinal  tract  and 
lungs  (U.S.  EPA,  1988).  An  in  vitro  study  identified  2-methylfluoranthene  and  3-methylfluoranthene  and 
their  dihydrodiols  as  metabolites  of  fluoranthene  (La  Voie  et  al.,  1982). 

Although  a  large  body  of  literature  exists  on  the  toxicity  and  carcinogenicity  of  PAHs,  primarily 
benzo[a]pyrene,  toxicity  data  for  phenanthrene  are  very  limited.  No  human  data  were  available  that 
addressed  the  toxicity  of  fluoranthene.  Acute  toxicity  data  for  animals  include  an  oral  LD50  of  2000  mg/kg 
for  rats;  a  dermal  LD50  of  3180  mg/kg  for  rabbits  (Smyth  et  al.,  1962);  and  an  intravenous  LD50  of  100 
mg/kg  for  mice  (RTECS,  1993).  Subchronic  oral  exposure  to  fluoranthene  at  doses  of  greater  than  or 
equal  to  250  mg/kg  produced  nephropathy,  increased  liver  weights,  and  increased  liver  enzyme  levels  in 
rats  (U.S.  EPA,  1988).  A  single  intraperitoneal  injection  of  fluoranthene  to  pregnant  rats  caused  an 
increased  rate  of  embryo  resorptions  (Irvin  and  Martin,  1987).  Fluoranthene  was  photosensitizing, 
enhancing  erythema  elicited  by  ultraviolet  radiation  in  guinea  pig  skin  (Kochevar  et  al.,  1982)  and  was 
irritating  to  the  eyes  of  rabbits  (Grant,  1986). 


A  Reference  Dose  (RfD)  of  4.00E-01  mg/kg/day  for  subchronic  oral  exposure  and  4.00E-02  mg/kg/day 
for  chronic  oral  exposure  to  fluoranthene  was  calculated  from  a  no-observed-adverse-effect  level 
(NOAEL)  of  125  mg/kg/day  and  a  lowest-observed-adverse-effect  level  (LOAEL)  of  250  mg/kg/day 
derived  from  a  13-week  gavage  study  with  mice  (U.S.  ERA,  1993a,b).  The  critical  effects  were 
nephropathy,  increased  liver  weights,  and  changes  in  clinical  and  hematological  parameters.  Data  were 
insufficient  to  derive  an  inhalation  Reference  Concentration  (RfC)  for  fluoranthene  (U.S.  ERA,  1993a,b). 

No  oral  or  inhalation  bioassays  were  available  to  assess  the  carcinogenicity  of  fluoranthene.  Bioassays  by 
other  exposure  routes  generally  gave  negative  results.  Studies  involving  topical  application  to  the  skin  of 
mice  (Horton  and  Christian,  1974;  Hoffmann,  1972;  Wynder  and  Hoffmann,  1959;  Suntzeff  et  al.,  1957) 
and  subcutaneous  injection  in  mice  (Shear,  1938)  provided  no  evidence  of  carcinogenicity.  Fluoranthene 
was  also  inactive  in  mouse  skin  initiation  and  promotion  assays  (Van  Duuren  and  Goldschmidt,  1976; 
Hoffmann,  et  al.,  1972).  However,  fluoranthene  has  been  shown  to  be  active  as  a  cocarcinogen  when 
applied  with  benzo[a]pyrene  to  mice  by  skin  application  (Van  Duuren  and  Goldschmidt,  1976)  and  was 
active  as  a  complete  carcinogen  in  a  short-term  lung  tumor  assay  with  newborn  mice  (Busby  et  al.,  1984). 

Based  on  no  human  data  and  inadequate  data  from  animal  bioassays,  U.S.  ERA  (1993a,b)  has  placed 
fluoranthene  in  weight-of-evidence  group  D,  not  classifiable  as  to  human  carcinogenicity. 
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Indeno[  1 ,2,3-cJ]pyrene,  a  crystalline  solid  with  a  chemical  formula  of  C22H12  and  a  molecular  weight  of 
276.3,  is  a  polycyclic  aromatic  hydrocarbon  (PAH).  There  is  no  commercial  production  or  known  use  of 
this  compound  (lARC,  1983).  Indeno[l,2,3-ci/]pyrene  is  found  in  fossil  fuels  and  occurs  ubiquitously  in 
products  of  incomplete  combustion  (lARC,  1983)  and  has  been  identified  in  soils,  groundwater,  and 
surface  waters  at  hazardous  waste  sites  (ATSDR,  1990). 

No  absorption  data  were  available  for  indeno[l,2,3-Ci/]pyrene;  however,  by  analogy  to  structurally-related 
PAHs,  primarily  benzo[a]pyrene,  it  would  be  expected  to  be  absorbed  from  the  gastrointestinal  tract, 
lungs,  and  skin  (EPA,  1991).  In  vivo  metabolites  identified  in  mouse  skin  include  the  trans-\,2- 
dihydrodiol  and  8-  and  9-hydroxy  forms  of  indeno[  1 ,2,3-ci/]pyrene  (Rice  et  al.,  1986).  Similar 
metabolites  were  formed  in  vitro  in  rat  liver  microsomes  (Rice  et  al.,  1985). 

No  data  were  found  concerning  the  acute,  subchronic,  chronic,  developmental,  or  reproductive  toxicity  of 
indeno[  1 ,2,3-ci/]pyrene.  Because  of  a  lack  of  toxicity  data,  an  oral  reference  dose  (RfD)  or  inhalation 
reference  concentration  (RfC)  has  not  been  derived  (EPA,  1994). 

No  long-term  oral  or  inhalation  bioassays  were  available  to  assess  the  carcinogenicity  of  indeno(  1,2,3- 
cf/]pyrene.  The  compound  was  tested  for  carcinogenicity  in  dermal  application,  lung  implant, 
subcutaneous  (s.c.)  injection,  and  intraperitoneal  (i.p.)  injection  studies.  Dermal  application  of  0.1 -0.5% 
solutions  of  indeno[l,2,3-c<7]pyrene  in  acetone  produced  skin  papillomas  and  carcinomas  in  mice 
(Hoffmann  and  Wynder,  1966).  In  initiation-promotion  assays,  indeno[  1 ,2,3-C(7]pyrene  was  active  as  an 
initiator  of  skin  carcinogenesis  (Hoffmann  and  Wynder,  1966;  Rice  et  al.,  1986).  Dose-related  increases 


of  epidermoid  carcinomas  of  the  lungs  were  reported  in  rats  receiving  single  lung  implants  of  0,16-4.15 
mg  indeno[l,2,3-c<i]pyrene  (Deutsch-Wenzel  et  al.,  1983).  Injection  site  sarcomas  developed  in  mice 
given  three  s.c.  injections  of  0.6  mg  indeno[l,2,3-c<i]pyrene  (Lacassagne  et  al.,  1963).  The  compound  was 
not  tumorigenic  when  newborn  mice  received  2.1  mol  indeno[l,2,3-cJ]pyrene  via  i.p.  injection  (LaVoie 
et  al.,  1987). 

Based  on  no  human  data  and  sufficient  evidence  for  carcinogenicity  in  animals,  the  United  Stated 
Environmental  Protection  Agency  (EPA)  has  assigned  a  weight-of-evidence  classification  of  B2,  probable 
human  carcinogen,  to  indeno[l,2,3-c<i]pyrene  (EPA,  1994), 
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Naphthalene  (CAS  Reg.  No.  91-20-3),  a  white  solid  with  a  characteristic  odor  of  mothballs,  is  a 
polycyclic  aromatic  hydrocarbon  composed  of  two  fused  benzene  rings.  The  principal  end  use  of 
naphthalene  is  as  a  raw  material  for  the  production  of  phthalic  anhydride.  It  is  also  used  as  an 
intermediate  for  synthetic  resins,  celluloid,  lampblack,  smokeless  powder,  solvents,  and  lubricants. 
Naphthalene  is  used  directly  as  a  moth  repellant,  insecticide,  anthelmintic,  and  intestinal  antiseptic 
(ATSDR,  1990;  U.S.  EPA,  1986). 

Naphthalene  can  be  absorbed  by  the  oral,  inhalation,  and  dermal  routes  of  exposure  and  can  cross  the 
placenta  in  amounts  sufficient  to  cause  fetal  toxicity.  The  most  commonly  observed  effect  of  naphthalene 
toxicity  following  acute  oral  or  inhalation  exposure  in  humans  is  hemolytic  anemia  associated  with 
decreased  hemoglobin  and  hematocrit  values,  increased  reticulocyte  counts,  presence  of  Heinz  bodies, 
and  increased  serum  bilirubin  levels  (ATSDR,  1990).  Hemolytic  anemia  has  been  observed  in  an  infant 
dermally  exposed  to  naphthalene  (Schafer,  1951)  and  in  infants  whose  mothers  were  exposed  to 
naphthalene  during  pregnancy  (Anziulewicz  et  al.,  1959;  Zinkham  and  Childs,  1958).  Infants  and 
individuals  having  a  congenital  deficiency  of  erythrocyte  glucose-6-phosphate  dehydrogenase  are 
especially  susceptible  to  naphthalene-induced  hemolytic  anemia  (Wintrobe  et  al.,  1974). 

Acute  oral  and  subchronic  inhalation  exposure  of  humans  to  naphthalene  has  resulted  in  neurotoxic 
effects  (confusion,  lethargy,  listlessness,  vertigo),  gastrointestinal  distress,  hepatic  effects  (jaundice, 
hepatomegaly,  elevated  serum  enzyme  levels),  renal  effects,  and  ocular  effects  (cataracts,  optical 
atrophy).  Cataracts  have  been  reported  in  individuals  occupationally  exposed  to  naphthalene  (Ghetti  and 
Mariani,  1956)  and  in  rabbits  and  rats  exposed  orally  to  naphthalene  (Van  Heyningen  and  Pirie,  1976; 


Fitzhugh  and  Buschke,  1949).  A  number  of  deaths  have  been  reported  following  intentional  ingestion  of 
naphthalene-containing  mothballs  (ATSDR,  1990).  The  estimated  lethal  dose  of  naphthalene  is  5-15  g  for 
adults  and  2-3  g  for  children.  Naphthalene  is  a  primary  skin  irritant  and  is  acutely  irritating  to  the  eyes  of 
humans  (Sandmeyer,  1981). 

Increased  mortality,  clinical  signs  of  toxicity,  kidney  and  thymus  lesions,  and  signs  of  anemia  were 
observed  in  rats  treated  by  gavage  with  400  mg/kg  of  naphthalene  for  13  weeks  (NTP,  1980a).  No 
adverse  effects  occurred  at  50  mg/kg.  Transient  clinical  signs  of  toxicity  were  seen  in  mice  exposed  by 
gavage  to  53  mg/kg  for  13  weeks  (NTP,  1980b).  Subchronic  oral  exposure  to  133  mg/kg/day  for  90  days 
produced  decreased  spleen  weights  in  female  mice  (Shopp  et  al.,  1984).  Reduced  numbers  of  pups/litter 
were  observed  when  naphthalene  was  administered  orally  to  pregnant  mice  (Pflasterer  et  al.,  1985). 
Negative  results  in  a  two-year  feeding  study  with  rats  receiving  10-20  mg  naphthalene/kg/day  (Schmahl, 
1955)  and  equivocal  results  in  a  mouse  lung  tumor  bioassay  (Adkins  et  al.,  1986)  suggest  that 
naphthalene  is  not  a  potential  carcinogen. 

A  subchronic  and  chronic  oral  reference  dose  (RfD)  of  4E-2  mg/kg/day  for  naphthalene  has  been 
calculated  by  U.S.  EPA  (1992).  These  values  are  based  on  a  NOEL  of  50  mg/kg/day  derived  from  a 
subchronic  oral  toxicity  study  with  rats  (NTP,  1980a).  The  RfD  is  currently  under  review  by  U.S.  EPA 
and  may  be  subject  to  change  (U.S.  EPA,  1992).  A  reference  concentration  (RfC)  for  chronic  inhalation 
exposure  has  not  been  derived  by  U.S.  EPA.  Available  cancer  bioassays  were  insufficient  to  assess  the 
carcinogenicity  of  naphthalene.  Therefore,  U.S.  EPA  (1991,  1992)  has  placed  naphthalene  in  weight-of- 
evidence  group  D,  not  classifiable  as  to  human  carcinogenicity. 
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Phenanthrene  is  a  polycyclic  aromatic  hydrocarbon  (PAH)  that  can  be  derived  from  coal  tar.  Currently, 
there  is  no  commercial  production  or  use  of  this  compound  (U.S.  EPA,  1987).  Phenanthrene  is  ubiquitous 
in  the  environment  as  a  product  of  incomplete  combustion  of  fossil  fuels  and  wood  and  has  been 
identified  in  ambient  air,  surface  and  drinking  water,  and  in  foods  (U.S.  EPA,  1988;  lARC,  1983). 

Phenanthrene  is  absorbed  following  oral  and  dermal  exposure  (Storer  et  al.,  1984;  Chang,  1943).  Data 
from  structurally  related  PAHs  suggest  that  phenanthrene  would  be  absorbed  from  the  lungs  (U.S.  EPA, 
1987).  Metabolites  of  phenanthrene  identified  in  in  vivo  and  in  vitro  studies  indicate  that  metabolism 
proceeds  by  epoxidation  at  the  1-2,  3-4,  and  9-10  carbons,  with  dihydrodiols  as  the  primary  metabolites 
(Nordqvist  et  al.,  1981;  Chaturapit  and  Holder,  1978;  Sims,  1970;  Boyland  and  Sims,  1962;  Boyland  and 
Wolf,  1950). 

Although  a  large  body  of  literature  exists  on  the  toxicity  and  carcinogenicity  of  PAHs,  primarily 
benzo[a]pyrene,  toxicity  data  for  phenanthrene  are  very  limited.  No  human  data  were  available  that 
addressed  the  toxicity  of  phenanthrene.  Single  intraperitoneal  injections  of  phenanthrene  produced  slight 
hepatotoxicity  in  rats  (Yoshikawa  et  al.,  1985).  Data  regarding  the  subchronic,  chronic,  developmental,  or 
reproductive  toxicity  in  experimental  animals  by  any  route  of  exposure  could  not  be  located  in  the 
available  literature. 

Data  were  insufficient  to  derive  an  oral  reference  dose  (RfD)  or  inhalation  reference  concentration  (RfC) 
for  phenanthrene  (U.S.  EPA,  1988).  The  chemical  is  not  currently  listed  in  IRIS  or  HEAST  (U.S.  EPA, 
1993a,b). 


No  inhalation  bioassays  were  available  to  assess  the  carcinogenicity  of  phenanthrene.  A  single  oral  dose 
of  phenanthrene  did  not  induce  mammary  tumors  in  rats  (Huggins  and  Yang,  1962)  and  a  single 
subcutaneous  injection  did  not  result  in  treatment-related  increases  in  tumor  incidence  in  mice  (Steiner, 
1955).  Neonate  mice  administered  intraperitoneal  or  subcutaneous  injections  of  phenanthrene  also  did  not 
develop  tumors  (Buening  et  al.,  1979).  No  skin  tumors  were  reported  in  two  skin  painting  assays  with 
mice  (Roe  and  Grant,  1964;  Kennaway,  1924).  Phenanthrene  was  also  tested  in  several  mouse  skin 
initiation-promotion  assays.  It  was  active  as  an  initiator  in  one  study  (Scribner,  1973),  inactive  as  an 
initiator  in  four  others  (LaVoie  et  al.,  1981;  Wood  et  al.,  1979;  Roe,  1962;  Salaman  and  Roe,  1956),  and 
inactive  as  a  promoter  in  one  study  (Roe  and  Grant,  1964). 

Based  on  no  human  data  and  inadequate  data  from  animal  bioassays,  U.S.  EPA  (1993a,  1987)  has  placed 
phenanthrene  in  weight-of-evidence  group  D,  not  classifiable  as  to  human  carcinogenicity. 
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Pyrene,  also  referred  to  as  benzo(def)phenanthrene  and  -pyrene,  is  a  polycyclic  aromatic  hydrocarbon 
(PAH)  that  can  be  derived  from  coal  tar.  Currently,  there  is  no  commercial  production  or  use  of  this 
compound.  Pyrene  is  ubiquitous  in  the  environment  as  a  product  of  incomplete  combustion  of  fossil  fuels 
and  has  been  identified  in  surface  and  drinking  water,  numerous  foods,  and  in  ambient  air  (U.S.  EPA, 
1988,  1987;  lARC,  1983). 

Although  a  large  body  of  literature  exists  on  the  toxicity  and  carcinogenicity  of  PAHs,  toxicity  data  for 
pyrene  are  limited.  No  human  data  were  available  that  addressed  the  toxicity  of  pyrene.  Subchronic  oral 
exposure  to  pyrene  produced  nephropathy,  decreased  kidney  weights,  increased  liver  weights,  and  slight 
hematological  changes  in  mice  (TRL,  1989)  and  produced  fatty  livers  in  rats  (White  and  White,  1939).  A 
single  intraperitoneal  injection  of  pyrene  produced  swelling  and  congestion  of  the  liver  and  increased 
serum  aspartate  amino  transferase  (AST)  and  bilirubin  levels  in  rats  (Yoshikawa  et  al.,  1985).  No  data 
were  available  concerning  the  toxic  effects  of  inhalation  exposure  to  pyrene  or  data  regarding 
teratogenicity  or  other  reproductive  effects  by  any  route  of  exposure. 

A  Reference  Dose  (RfD)  of  3E-1  mg/kg/day  for  subchronic  (U.S.  EPA,  1993a)  and  3E-2  mg/kg/day  for 
chronic  oral  exposure  (U.S.  EPA,  1993b)  to  pyrene  was  calculated  from  a  no-observed-adverse-effect 
level  (NOAEL)  of  75  mg/kg/day  in  a  13-week  gavage  study  with  mice  (TRL,  1989).  Data  were 
insufficient  to  derive  an  inhalation  Reference  Concentration  (RfC)  for  pyrene  (U.S.  EPA,  1993a,b). 

No  oral  or  inhalation  bioassays  were  available  to  assess  the  carcinogenicity  of  pyrene.  Studies  involving 
other  routes  of  exposure  (intratracheal,  dermal,  and  subcutaneous)  generally  gave  negative  results. 


Intratracheal  administration  of  pyrene  in  combination  with  Fe203  particles  did  not  induce  tumors  in 
hamsters  (Sellakumar  and  Shubik,  1974).  Skin  painting  assays  evaluating  complete  carcinogenesis  in 
mice  (Van  Duuren  and  Goldschmidt,  1976;  Horton  and  Christian,  1974;  Roe  and  Grant,  1964;  Wynder 
and  Hoffman,  1959);  or  initiating  (Roe  and  Grant,  1964);  or  promoting  capacity  (Wood  et  al.,  1980; 
Scribner,  1973;  Salaman  and  Roe,  1956)  have  been  negative  or  inconclusive.  Mice  injected 
subcutaneously  with  pyrene  did  not  develop  tumors  (Shear  and  Leiter,  1941),  but  there  is  evidence  that 
pyrene  enhances  the  tumorigenicity  of  topically  applied  benzo[a]pyrene  (Slaga  et  al.,  1979;  Van  Duuren 
and  Goldschmidt,  1976;  Goldschmidt  et  al.,  1973). 

Based  on  no  human  data  and  inadequate  data  from  animal  bioassays,  U.S.  ERA  (1993a,b)  has  placed 
pyrene  in  weight-of-evidence  group  D,  not  classifiable  as  to  human  carcinogenicity. 
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Toluene  is  a  colorless  liquid  widely  used  as  raw  material  in  the  production  of  organic  compounds  and  as  a 
solvent  (EPA,  1990).  It  is  readily  absorbed  from  the  gastrointestinal  and  respiratory  tracts  and,  to  a  lesser 
degree,  through  the  skin.  Toluene  is  distributed  throughout  the  body,  with  accumulation  in  tissues  with 
high  lipid  content.  It  is  metabolized  in  the  liver,  primarily  to  hippuric  acid  and  benzoyl  glucuronide, 
compounds  that  are  rapidly  excreted  in  the  urine  (EPA,  1990;  ATSDR,  1989). 

In  humans  and  animals,  the  primary  effect  associated  with  inhalation  exposure  to  toluene  is  central 
nervous  system  (CNS)  depression.  Short-term  exposure  of  humans  to  100-1500  ppm  has  elicited  CNS 
effects  such  as  fatigue,  confusion,  incoordination,  and  impairments  in  reaction  time,  perception,  and 
motor  control  and  function  (NTP,  1990).  Exposure  to  concentrations  ranging  from  1 0,000-30,(X)0  ppm 
has  resulted  in  narcosis  and  deaths  (WHO,  1985).  Prolonged  abuse  of  toluene  or  solvent  mixtures 
containing  toluene  has  led  to  permanent  CNS  effects.  Exposure  to  high  concentrations  of  toluene  (15(X) 
ppm)  has  produced  hearing  loss  in  rats  (Pryor  et  al.,  1984).  Hepatomegaly  and  impaired  liver  and  kidney 
function  have  been  reported  in  some  humans  chronically  exposed  to  toluene  (Askergren,  1984;  Szilard  et 
al.,  1978;  Greenburg  et  al.,  1942).  Toluene  vapors  may  cause  eye  irritation  (Andersen  et  al.,  1983),  and 
prolonged  or  repeated  dermal  contact  may  produce  drying  of  skin  and  dermatitis  (ATSDR,  1989;  NIOSH, 
1973). 

In  experimental  animals,  subchronic  inhalation  exposure  to  2500  ppm  toluene  resulted  in  increased  liver 
and  kidney  weights  (rats  and  mice),  increased  heart  weights  (rats),  increased  lung  weights,  and 
centrilobular  hypertrophy  of  the  liver  (mice)  (NTP,  1990).  Chronic  inhalation  exposure  to  600  or  1200 


ppm  for  2  years  produced  degeneration  of  olfactory  and  respiratory  epithelia  of  rats  and  minimal 
hyperplasia  of  bronchial  epithelia  in  mice  (NTP,  1990). 

Subchronic  oral  administration  of  toluene  at  doses  ranging  from  312  to  5000  mg/kg/day  produced  clinical 
signs  of  neurotoxicity  at  2500  mg/kg  in  rats  and  mice.  Other  effects  observed  at  higher  doses  in  rats 
included  increased  relative  liver,  kidney,  and  heart  weights  (females  only)  and  necrosis  of  the  brain  and 
hemorrhage  of  the  urinary  bladder  (NTP,  1 990). 

Equivocal  evidence  shows  that  exposure  to  toluene  in  utero  causes  an  increased  risk  of  CNS 
abnormalities  and  developmental  delay  in  humans  (Goodwin,  1988;  Hersh  et  al.,  1985;  Holmberg,  1979). 
Animal  studies,  in  which  toluene  was  administered  by  inhalation,  showed  that  exposure  results  in 
fetotoxicity  and  delayed  skeletal  development  but  does  not  cause  internal  or  external  malformations  in 
rats  (Courtney  et  al.,  1986;  Litton  Bionetics,  1978).  An  oral  study  noted  an  increased  incidence  of 
embryonic  deaths,  cleft  palate,  and  maternal  toxicity  in  mice  administered  1  mL/kg  toluene  during 
gestation  (Nawrot  and  Staples,  1979). 

An  oral  reference  dose  (RfD)  of  2  mg/kg/day  for  subchronic  exposure  (EPA,  1993)  and  0.2  mg/kg/day  for 
chronic  exposure  (EPA,  1992)  to  toluene  was  calculated  based  on  a  no-observed-adverse-effect  level 
(NOAEL)  of  223  mg/kg/day  and  a  lowest-observed-adverse-effect  level  (LOAEL)  of  446  mg/kg/day  from 
a  13-week  subchronic  gavage  study  in  rats  (NTP,  1990).  Increased  liver  and  kidney  weights  in  males  were 
identified  as  the  critical  effects.  A  subchronic  (EPA,  1993)  and  chronic  inhalation  reference  concentration 
(RfC)  of  0.4  mg/m  (EPA,  1992)  was  calculated  based  on  results  of  a  battery  of  neurological  tests  with 
occupationally  exposed  female  subjects  (Foo  et  al.,  1990). 

An  increased  incidence  of  hemolymphoreticular  neoplasms  was  reported  in  rats  exposed  to  500  mg/kg  of 
toluene  by  gavage  for  2  years  (Maltoni  et  al.,  1985);  however,  results  from  two  long-term  inhalation 
studies  (NTP,  1990;  Gibson  and  Hardisty,  1983)  indicate  that  toluene  is  not  carcinogenic  at 
concentrations  up  to  1200  ppm.  Based  on  U.S.  Environmental  Protection  Agency  (EPA)  guidelines, 
toluene  was  assigned  to  weight-of-evidence  group  D,  not  classifiable  as  to  human  carcinogenicity  (EPA, 
1992). 
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Xylene  (dimethylbenzene)  is  a  colorless,  flammable  liquid  that  is  used  as  a  solvent  in  the  printing,  rubber, 
and  leather  industries  and  as  a  cleaner  and  paint  thinner.  It  occurs  naturally  in  petroleum  and  coal  tar. 
Xylene  is  absorbed  following  oral,  dermal,  or  inhalation  exposure;  can  be  stored  in  adipose  tissue;  and  is 
eliminated  in  the  urine  after  conjugation  with  glycine. 

Human  exposure  to  xylene  by  either  oral  or  inhalation  routes  can  cause  death  due  to  respiratory  failure 
accompanied  by  pulmonary  congestion  (Sandmeyer,  1981).  Nonlethal  levels  of  xylene  vapor  may  cause 
eye  (Carpenter  et  al.,  1975),  nose,  and  throat  (ATSDR,  1993)  irritation,  and  contact  with  liquid  may  result 
in  dermatitis  (Sittig,  1985).  Chronic  occupational  exposure  to  xylene  has  been  associated  with  headaches, 
chest  pain,  electrocardiographic  abnormalities,  dyspnea,  cyanosis  of  hands,  fever,  leukopenia,  malaise, 
impaired  lung  function,  and  confusion  (Hipolito,  1980). 

Long-term  gavage  studies  with  mixed  xylenes  in  laboratory  animals  resulted  in  decreased  body  weight 
gain  in  male  rats  given  500  mg/kg/day  and  hyperactivity  in  male  and  female  mice  given  1000  mg/kg/day 
(NTP,  1986).  A  chronic  oral  reference  dose  (RfD)  of  2  mg/kg/day  for  mixed  xylenes  was  calculated  from 
a  no-observed-adverse-effect  level  (NOAEL)  of  250  mg/kg/day  derived  from  a  chronic  gavage  study  with 
rats  (EPA,  1994a).  The  critical  effects  were  hyperactivity,  decreased  body  weight,  and  increased  mortality 
(males).  An  RfD  of  2  mg/kg/day  is  also  reported  for  the  m-  and  o-xylene  isomers  (EPA,  1994b). 

Inhalation  of  3(XX)  mg/m^  of  the  o-,  p-,  or  w-xylene  isomer  by  rats  on  gestation  days  7-14  resulted  in 
decreased  fetal  weights,  skeletal  anomalies,  and  altered  fetal  enzyme  activities  (Hood  and  Ottley,  1988). 
Rib  anomalies  and  cleft  palate  occurred  in  mouse  fetuses  following  maternal  oral  exposure  of  2.06 


g/kg/day  of  mixed  xylenes  on  gestation  days  6-15  (Marks  et  al.,  1982).  An  inhalation  reference 
concentration  (RfC)  is  under  review  by  EPA  (1994a). 

Oral  (NTP,  1986)  and  topical  (Berenblum,  1941;  Pound,  1970)  carcinogenic  studies  with  xylene  in 
laboratory  animals  gave  negative  results.  EPA  (1994a)  has  placed  xylene  in  weight-of-evidence  group  D, 
not  classifiable  as  to  human  carcinogenicity.  No  significant  increase  in  tumor  incidence  was  observed  in 
rats  or  mice  of  both  sexes  following  oral  administration  of  technical  grade  xylene. 
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Resident  -  Soil:  Table  RS-2 

Equations  to  Calculate  Cancer  Risk  for  Resident  (Age  1-31  years) 


Cancer  Risk  from  Ingestion 

ELCRin*  =  LADDi„^,.3„  *  CSF 

LADDjng(|.3ij  —  LADDjuj,  +  LADDi„g(jj.|3j  +  LADDing(i5.3ij 


LADD 


ing  (age  group  x) ' 


[OHM],^,  *  IR,  *  RAFe..„.  *  EFh,,  *  ED  *  EP,  *  C 

BW,  *  APufc,i^ 


Cancer  Risk  from  Dermal  Absorption 

ELCRd^=  LADDj^  *  CSF 

LADD,jen„(1.3l,  =  LADDjj^d^)  +  LADD(|en„,g_i5)  +  LADDdemi(I5-31) 

,  *r,n  [OHM]^,  *  SA,  *  RAF,^  *  SAF,  *  EF^„  *  ED  *  EP,  *  C 


Cancer  Risk  from  Homegrown  Produce 

ELCRp^aoc  =  LADDp„juc<d.3i)  *  CSF 

LADDp„>iH*<i.3i)  =  LADDprod„ce(|^)  +  LADDpnjj^g.iS)  +  LADDprodg£5d5.3i, 

[OHM^,]  *  PUF  *  PIR,  *  RAF^  *  EF^  *  ED  *  EP,  *  C 

L/\L;Up„,j„05(„e  — 

BW,  *  AP,.f«^ 


>/looku£j/ersionjf0808 


Parameter 

Value 

Units 

CSF 

OHM  specific 

(mg/kg-day)' 

LADD 

age/OHM  specific 

mg/kg-day 

[OHM],^, 

OHM  specific 

mg/kg 

100 

mg/day 

50 

mg/day 

IB<15-31) 

50 

mg/day 

B1B(1-8) 

12,099 

mg/day 

PIB<815) 

17,809 

mg/day 

PIB(15-31) 

24,420 

mg/day 

RAFc.i„g 

OHM  specific 

dimensionless 

RAF^.^^^ 

OHM  specific 

dimensionless 

RAFg.^,n>duce 

OHM  specific 

dimensionless 

BFingalenn 

0.412 

event/day 

BBproduce 

1.00 

event/day 

ED 

1 

day/event 

BP(i^) 

7 

years 

BP(8-I5) 

7 

years 

EP(15.31) 

16 

years 

c 

0.000001 

kg/mg 

BWd^) 

17.0 

kg 

BW(g.,6) 

.19.9 

kg 

BWd6.3.) 

58.7 

kg 

70 

years 

SA(I4() 

2431 

cm^/day 

SA(g.i5) 

4427 

cm^/day 

SA|3-31) 

5653 

cm^/day 

SAFji^) 

0.35 

mg/cm^ 

SAF,g.|3) 

0.14 

mg/cm^ 

SAF (15.31, 

0.13 

mg/cm^ 

PUF 

OHM  specific 

(mg/mgKmg/mg)"' 

3or9 
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Resident  -  Soil:  Table  RS-3 

Equations  to  Calculate  Chronic  Noncancer  Risk  for  Resident  Child  (Age  1-8  years) 


Chronic  Noncancer  Risk  from  Ingestion 


HQi„g  = 


^DPine 

RfD 


ADDing  = 


[OHM],oi,  *  IR  *  RAF„c-.n.  *  EF.n.  *  ED  *  HP  *  C 

BW*  AP 


Chronic  Noncancer  Risk  from  Dermal  Absorption 


tiQdcnn  ~  ■ 


ADD 


ine.Jemi 


RfD 


ADDjerni  = 


[OHM].„h  *  SA  *  RAF^uenn  *  SAP  *  EF^.  *  ED  *  EP  *  C 

BW*  AP 


Chronic  Noncancer  Risk  from  Homegrown  Produce 


HQ|)ro(lucc  ■ 


ADD 


RfD 


,  [OHM„„]  *  PUF  *  PIR  *  RAF™^„ee  *  EF„^^  *  ED  *  EP  *  C 

^^^pnxluce  ~ 

BW*  AP 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHMU 

OHM  specific 

mg/kg 

IR 

100 

mg/day 

PIR 

12,099 

mg/day 

RAFnc-ing 

OHM  specific 

dimensionless 

RAFnc-ilcnn 

OHM  specific 

dimensionless 

^  '^^nc'produce 

OHM  specific 

dimensionless 

PF 

ing.dcnn 

0.412 

event/day 

^f*produce 

1.00 

event/day 

EFgyanije 

1.00 

event/day 

ED 

1 

day/event 

EP 

7 

years 

EPeyanide 

1 

day 

c 

0.000001 

kg/mg 

BW 

17.0 

kg 

AP 

7 

year 

^^cysnitle 

1 

day 

SA 

2431 

cm^/day 

SAP 

0.35 

mg/cm^ 

PUF 

OHM  specific 

(mg/mg)(mg/mg)'' 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Resident  -  Soil:  Table  RS-4 

Equations  to  Calculate  Subchronic  Noncancer  Risk  for  Resident  Child  (Age  1-2  years) 


Subchronic  Noncancer  Risk  from  Ingestion 


HQ,n,  = 


ADD,nt 

RfTT 

*^‘^subchr<»iic 


ADD,„j  = 


[OHM]^,  *  IR  *  RAF„,.,„,  *  EF|„,  *  ED  *  EP  *  C 
BW*AP 


Subchronic  Noncancer  Risk  from  Dermal  Absorption 

ADDdtrm 

^^^suhchronic 

[OHM],„  *  SA  *  RAF„,,^  *  SAP  *  EFd„„  *  ED  *  EP  *  C 

BW*  AP 

Subchronic  Noncancer  Risk  from  Homegrown  Produce 


HQpc<»Jucc  “ 


ADPpf(xJLHX‘ 

^tPsuhchronic 


•  nn  [OHM,,.]  *  PUF  *  PIR  *  RAF„„^c  *  EF„^  *  ED  *  EP  *  C 

BW  *  AP 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHM]^, 

OHM  specific 

mg/kg 

IR 

100 

mg/day 

PIR 

10,900 

mg/day 

i^i^nc-ing 

OHM  specific 

dimensionless 

OHM  specific 

dimensionless 

®^^^nc-produce 

OHM  specific 

dimensionless 

E^minlerro 

0.714 

event/day 

^^prtxkicc 

1.00 

event/day 

EFcyanidc 

1.00 

event/day 

ED 

1 

day/event 

^Fcyanide 

1 

day 

EP 

0.577 

years 

C 

0.000001 

kg/mg 

BW 

10.7 

kg 

AP 

0.577 

year 

1 

day 

SA 

1670 

cm^/day 

SAF 

0.35 

mg/cm^ 

PUF 

OHM  specific 

(mg/mgKmg/mg)‘‘ 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Resident  -  Soil:  Table  RS-5  viookup  version  \'0808 

Definitions  and  Exposure  Factors 
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Resident  -  Soil:  Table  RS-6  viookup  Version  v0808 

Homegrown  Produce  Ingestion  Rate 
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Resident  -  Soil:  Table  RS-7  viookup  Version  v0808 

Chemical-Specific  Data _ 
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Construction  Worker  -  Soil:  Table  CW-2 

Equations  to  Calculate  Cancer  Risk  for  Construction  Worker 


Cancer  Risk  from  Ingestion 


ELCRjng  =  LADDjng  *  CSF(^j^ 


LADD,„g  = 


EPC  *  IR  *  RAFc.in^  *  EF  *  EDm,  *  EP  *  Cl 
BW  *  AP,if,,i^ 


Cancer  Risk  from  Dermal  Absorption 


BLCRjjfm  —  LADDj^f,,,  *  CSFofaj 


LADDjerni  — 


EPC  *  SA  *  AF  *  RAFc.jerni  *  EF  *  EDderm  *  EP  *  Cl 
BW  *  AP„r„,in« 


Cancer  Risk  from  Particulate  Inhalation  -  Gastrointestinal  Absorption 

ELCRi^.ci|  =  LADDinh^i  *  CSFo^i 

LADDi„h-oi  =  EPC  *  RCAFini,  *  PM.o  *  *  RAFe  in,  *  EF  *  EDim,  *  EP  *  C2  *  C3  *  C4 

_ BW  *  AP,ife,i„. 


Cancer  Risk  from  Particulate  Inhalation  -  Pulmonary  Absorption 

ELCRjnh  =  LADDtah*  CSFi„haU,ion 


LADD  = 


EPC  *  RCAFiai,  *  PM||)  *  *  RAF,.ini,  *  EF  *  ED,„|,  *  EP  *  C2  *  C3  *  C4 

BW  *  AP,ife,i.„, 


Parameter 

Value 

Units 

CSF 

OHM-specific 

(mg/kg-day)' 

LADD 

age/OHM-specific 

mg/kg-day 

EPC 

OHM-specific 

mg/kg 

IR 

100 

mg/day 

RAFc.jng 

OHM-specific 

dimensionless 

^'^c-denn 

OHM-specific 

dimensionless 

RAF^h 

OHM-specific 

dimensionless 

EF 

0.714 

event/day 

&  derm 

1 

day/event 

EDjnh 

0.333 

day/event 

EP 

182 

days 

Cl 

l.OE-06 

kg/mg 

C2 

l.OE-09 

Icg/Pg 

C3 

1440 

min/days 

C4 

l.OE-03 

rcilL 

BW 

58.0 

kg 

25,550 

days 

VRwork 

60 

L/min 

AF 

0.29 

mg/cm'‘ 

SA 

3473 

cm^/day 

RCAFj„i,.p 

1.5 

dimensionless 

RCAFi.^ 

0.5 

dimensionless 

PM,o 

60 

pg/m^ 
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Construction  Worker  -  Soil:  Table  CW-3 

Equations  to  Calculate  Noncancer  Risk  for  Construction  Worker 


Noncancer  Risk  from  Ingestion 

ADD 


mg 


RfD„ 


[nl-sQbchnmk' 


ADD|„j  =- 


EPC  *  IR  *  RAFnc-in,  *  EF  *  EDm,  *  EP  *  Cl 


BW  •  AP„ 


Noncancer  Risk  from  Dermal  Absorption 


HQderm 


ADD, 


iltnn 


RfD, 


oral'Subchronic 


ADDdtnMi  =- 


EPC  ♦  SA  *  AF  *  RAF^.^  *  EF  *  EDje™^  *  EP  *  C 1 


BW  ♦  AP„ 


Noncancer  Risk  from  Particulate  Inhalation  -  Gastrointestinal  Absorption 


HQinh-CI  =■ 


RfD, 


oml-subchninic 


ADDmh^n  - 


EPC  *  RCAF,„,  ,1  *  PM,o  *  VR'^^  *  RAF^..^,  *  EF  *  ED,^  *  EP  *  C2  *  C3  *  C4 


BW  *  AP„ 


Noncancer  Risk  from  Particulate  Inhalation  •  Pulmonary  Absorption 
ADD 


HQ„h=- 


ADD|„i,  - 


^^inlwIalum-suKlironic 

EPC„„  *  RCAF,„,  *  PM,o  *  VR^rt  •  RAF^.,„k  *  EF  *  EDj^  •  EP  •  C2  •  C3  *  C4 


BW  *  AP„ 


Parameter 

Value 

Units 

RfD 

OHM-specific 

ADD 

OHM-spccific 

mg/kg-day 

EPC 

OHM-specific 

mg/kg 

IR 

100 

mg/day 

OHM-specific 

dimensionless 

^^^nc-dcnn 

OHM-specific 

dimensionless 

OHM-specific 

dimensionless 

EF 

0.714 

event/day 

^^cyinkle 

1 

event/day 

&  dam 

1 

day/event 

EDi„h 

0.333 

day/event 

EP 

182 

days 

EPcyanidc 

1.00 

day 

Cl 

l.OE-06 

kg/mg 

C2 

l.OE-09 

kg/pg 

C3 

1440 

min/days 

C4 

l.OE-03 

m’/L 

BW 

58.0 

kg 

AP 

182 

days 

^Pcyanide 

1 

day 

60 

L/min 

AF 

0.29 

mg/cm' 

SA 

3473 

cmVday 

RCAFini,.^ 

1.5 

dimensionless 

RCAF,., 

0.5 

dimensionless 

PMIO 

60 

pg/m’ 

Cyanide  can  cause  a  significant  health  risk  from  a  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 


4  of  6 


Sheet:  NC  Kq 


Construction  Worker  -  Soil:  Table  CW-4  Vlookup  Version  v0808 

Definitions  and  Exposure  Factors _ 
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Cyanide  Exposure  Parameters 


Construction  Worker  -  Soil:  Table  CW-5  viookup  version  vosos 

Chemical-Specific  Data 
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Table  -  RG-1:  Risk  Assessment  -  ADD  and  HI  Calculations  -  Contact  With  Groundwater  by  Construction  Workers  (RTN  3-28545  +  3-28546) 


Hazard  Index 

(HI) 
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6.16E-03 

-1  ooc  n-o 
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3.40E-07 
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?  PO 

?  9 

J  u 

i  s 

3  T-l 
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E 

O  r 
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i  8  8 
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0  0 
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3  PO 
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i-i  r- 
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Table  -  RG-3:  Risk  Assessment  -  LADD  and  ELCR  Calculations  -  Contact  With  Groundwater  by  Construction  Workers  (RTN  3-28545  +  3-28546) 
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Method  3  Risk  Assessment  for  a  Trespasser  Exposed  to  Chemicals  in  Soil  -  Shortform  2006  (sf06ts) 


Index 


Tab 

EPCs 

Table  TS-1: 

CEq 

Table  TS-2: 

cNC  Eq 

Table  TS-3: 

scNC  Eq 

Table  TS-4: 

Exp 

Table  TS-5: 

Chem 

Table  TS-6: 

Select  chemicals  and  enter  Exposure  Point  Concentrations  (EPCs).  Associated  risks  are  shown  to  the  right. 
Equations  to  calculate  cancer  risks. 

Equations  to  calculate  chronic  noncancer  risks. 

Equations  to  calculate  subchronic  noncancer  risks. 

Definitions  and  exposure  factors. 

Chemical-specific  data. 


Spreadsheets  designed  by  Andrew  Friedmann,  MassDEP 
Questions  and  Comments  may  be  addressed  to: 

Lydia  Thompson 

Massachusetts  Department  of  Environmental  Protection 

Office  of  Research  and  Standards 

One  Winter  Street 

Boston,  MA  02108  USA 

Telephone:  (617)556-1165 

Fax:  (617)556-1006 

Email:  Lydia.Thompson@state.ma.us 


1  of? 


Sheet:  Index 


r*** 

ro 

m 

•r> 

yn 

r^ 

00 

r- 

t~- 

00 

00 

00 

00 

o 

o 

o 

o 

o 

q 

o 

o 

o 

O 

o 

q 

o 

o 

q 

q 

q 

q 

o 

q 

o 

o 

UJ 

UQ 

UJ 

UJ 

uu 

UJ 

u 

U] 

u^ 

uj 

u\ 

uj 

UJ 

uj 

uj 

UJ 

uj 

uj 

uj 

uj 

— 

<s 

<N 

•sj; 

so 

rs 

Tf 

m 

00 

q 

00 

m 

q 

(N 

(N 

q 

q 

q 

oo 

oo 

“ 

rn 

“ 

rn 

vO 

sd 

fsi 

rn 

ri 

<N 

<N 

<N 

f4 

oo' 

00 

od 

od 

00 

vO 

so 

r^ 

m 

'S 

»n 

yn 

00 

r*- 

00 

r*- 

r- 

00 

00 

00 

00 

o 

O 

O 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

q 

q 

O 

q 

m 

uu 

uj 

u 

UJ 

UJ 

UJ 

UJ 

uj 

UJ 

UJ 

UJ 

UJ 

UJ 

d 

uj 

UJ 

uj 

uj 

uj 

00 

O; 

q 

o 

q 

q 

Csl 

q 

rs 

yn 

yn 

q 

to 

q 

Os 

Os 

ON 

os 

T}-’ 

in 

o^ 

r4 

(N 

yn 

rr 

(N 

r-' 

" 

CN 

ni 

ri 

ni 

00 

so 

so 

r" 

yn 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

o 

O 

O 

o 

o 

o 

O 

o 

o 

o 

O 

o 

O 

q 

o 

6 

q 

O 

o 

q 

9 

o 

ih 

UJ 

UJ 

UJ 

UJ 

UJ 

U 

UJ 

UJ 

uu 

u 

uj 

UJ 

UJ 

UJ 

uj 

UJ 

UJ 

UJ 

UJ 

uu 

UJ 

00 

(A 

rn 

q 

TT 

Tt; 

r-. 

rn 

o 

O 

yn 

00 

q 

to 

to 

q 

q 

q 

q 

so 

■'3'' 

r^' 

sd 

00 

r^’ 

cn 

in 

os' 

in 

in 

VO 

in 

s 

ro 

O 

S 

O 

<N 

O 

s 

S 

8 

s 

8 

B 

B 

s 

s 

B 

B 

S 

B 

UJ 

ua 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

uj 

UJ 

uj 

uj 

uj 

uj 

uj 

UJ 

UJ 

uj 

uj 

CN 

so 

q 

q 

rn 

rn 

q 

o 

(N 

— 

in 

— 

tq 

rn 

rn 

rn 

rn 

uS 

in 

•M 

rn 

fO 

rj 

o^ 

to 

00 

•— 

rt 

r-* 

in 

(N 

m 

(N 

r- 

r~ 

00 

o 

O 

9 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

O 

o 

O 

o 

o 

UJ 

UQ 

UJ 

UJ 

UJ 

UJ 

UJ 

w 

uj 

UJ 

uj 

uj 

u 

di 

uj 

uj 

d 

UJ 

d 

uj 

so 

q 

os 

q 

r4 

m 

so 

q 

m 

ON 

q 

q 

ON 

00 

q 

q 

q 

q 

q 

(N 

(N 

CN 

<N 

sd 

00 

rn 

in 

•— 

r- 

'S 

fO 

r**j 

yn 

r- 

r*- 

r- 

00 

r- 

r-* 

r*' 

9 

o 

o 

O 

O 

O 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

d 

d 

UJ 

uj 

uj 

UJ 

uj 

VO 

— 

Os 

•— 

yn 

r4 

yn 

Tf 

ro 

*— 

r~ 

q 

Tj* 

q 

so 

Tf 

yn 

r- 

q 

r- 

r4 

sd 

ni 

fo 

sd 

sd 

sd 

csi 

rn 

rn 

— 

ni 

rn 

rn 

oi 

<N 

r4 

CN 

UJ 

On 


UJ 


UJ 

CN 


D 

C 

a 

c 

o 

OC 


o  —  o  ^ 

UU  UJ  u  u 

f<)  rn 
^  0^  O'  ON 


O  —  O  ^ 

I  I  I  I 

U  UU  UJ  u 

Tt  Tf  Tt  Tt 

ro  rn  ro  cn 


o  —  o  — 

U  LU  UJ  uj 
O)  O)  O)  O) 
in  iri  lA  ir! 


o  o 


Q  —  —  (n(Nm  —  —  —  —  —  —  —  —  — 

'x9?'2'?'?‘2‘2999999999999 

ujtii[ijiiwiij(SiiiujuQujujujtiwtittJ[ipuujujuJW 

cnmoovo<nr~-oOfNoo— 'O^O^oooooooo-^rnoooooooo 


O 

if! 


■P 

^  ^  *n  ^  ^  ^ 

2  I  gUOOOuU 


00 

CN 

00 

o 

sO 

m 

Cj 

(N 

c 

1 

rs 

U 

U 

U 

U 

o 

o 

D 

C 

o 

o 

o 

Q 

.2 

Os 

15 

r  5 


^5 

1) 


c« 


_ 

« 

'£  >.  cQ 

UJ  X  Z  <  <  <  < 


.iJ-  I 


ca 

o. 


<  < 


a. 

I  I 
^  I 

1  ^ 

2  a. 


Si  ^  M 

i 


Q. 

C9 


O. 

c 


u. 


V 

c 


w  w  §  *5  §  ii 

<  <  U,  <  X  CL 


o 


'5' 

N 

a 

CQ 


£' 


ll 

c  c 

i  I 

c  c 

«■  "S' 


u  u 

ao  CQ 


k! 

u 


Benzo(a)pyrene  1.8E-01  5.9E-09  3.4E-09  9.3E-09  2.7E-07  1.6E-07  4.3E-07  5.9E-08  2.9E-08  8.8E-08 

Indeno(I.2,3-cd)pyrene  1.8E-01  5.9E-I0  3.4E-10  9.3E-10  2.7E-07  1.6E-07  4.3E-07  5.9E-08  2.9E-08  8.8E-08 

Dibeiuo(a,h)anthracene  1.8E-01  5.9E-09  3.4E-09  9.3E-09  2.7E-07  1.6E-07  4.3E-07  5.9E-08  2.9E-08  8.8E-08 

Benzo(g.h.i)perylene  1.8E-01  3.4E-07  7.9E-07  l.lE-06  7.5E-08  I.5E-07  2.2E-07 


Trespasser  •  Soil;  Table  TS-2 

Equations  to  Calculate  Cancer  Risk  for  a  Trespasser  (Act  11-18  vtars) 


Cancer  Risk  from  Ingestion 


ELCR,„j  =  LADD|„g  *  CSF 


LADDi„g  = 


*  IR  *  RAF,.i„„  *  EFi„„  *  ED  *  EP  *  C 
BW*AP„f^^ 


Cancer  Risk  from  Dermal  Absorption 

ELCRu„™=  LADD.^™  *  CSF 


LADDdenn  = 


[OHM]^,  *  SA  *  RAF.^enn  *  SAF  *  EF^  *  ED  *  EP  *  C 
BW  *  APnf^g 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

CSF 

OHM  specific 

(mg/kg-day)‘ 

LADD 

age/OHM  specific 

mg/kg-day 

[OHM],„ 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAFe.i„g 

OHM  specific 

dimensionless 

RAF,^ 

OHM  specific 

dimensionless 

^^ing.detro 

0.164 

event/day 

ED 

1 

day/event 

EP 

7 

years 

C 

0.000001 

kg/mg 

BW 

50.7 

kg 

70 

years 

SA 

2940 

cm^/day 

SAF 

0.14 

mg/cm‘‘ 
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Trespasser  -  Soil:  Table  TS-3 

Equations  to  Calculate  Chronic  Noncancer  Risk  for  a  Trespasser  (Age  11-18  years) 


Chronic  Noncancer  Risk  from  Ingestion 


HQ„^  = 


ADD.nc 

RfD 


ADD,„p  = 


[OHM I,,,  *  IR  *  RAF„,..„,  *  *  ED  *  EP  *  C 

BW  *  AP 


Chronic  Noncancer  Risk  from  Dermal  Absorption 

HQjen„=- 

RfD 

Ann.  - 

[OHM]«„  *  SA  *  RAF,,..^„  *  SAF  ♦  EF,^  *  ED  *  EP  *  C 

BW  *  AP 

Vlookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHMU 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAF„c-in* 

OHM  specific 

dimensionless 

RAF|jc,jcnn 

OHM  specific 

dimensionless 

^^ing.Jcrm 

0.164 

event/day 

PF 

^^cyanidc 

1.00 

event/day 

ED 

1 

day/event 

EP 

7 

years 

^^cyanidc 

1 

day 

c 

0.000001 

kg/mg 

BW 

50.7 

kg 

AP 

7 

year 

APcynnide 

1 

day 

SA 

2940 

cm^/day 

SAF 

0.14 

mg/cm^ 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk 
is  calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 


4of7 


Sheet:  cNC  Eq 


Trespasser  -  Soil:  Table  TS-4 

Equations  to  Calculate  Subchronic  Noncancer  Risk  for  a  Trespasser  (Age  11-12  years) 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

J^^^nc-ing 

OHM  specific 

dimensionless 

RAFnc-<ienn 

OHM  specific 

dimensionless 

EFing.dam 

0.286 

event/day 

^Pcyanidc 

1.00 

event/day 

ED 

1 

day/event 

EPcyanidc 

1 

day 

EP 

0.577 

years 

C 

0.000001 

kg/mg 

BW 

40.3 

kg 

AP 

0.577 

year 

^f*cyanide 

1 

day 

SA 

2477 

cm^/day 

SAP 

0.14 

mg/cm^ 

Subchronic  Noncancer  Risk  from  Ingestion 

ADDi„„ 

HQing  - 

^^subchrunic 

A  r\r\ 

[OHM],.,„  *  IR  *  RAF„c.ine  *  EFi„,  *  ED  *  EP  *  C 

AUUjng  — 

BW*  AP 

Subchronic  Noncancer  Risk  from  Dermal  Absorption 

HQdcnn  ~ 

^^^tlcnn 

l^fDsubchronic 

Ann.  - 

[OHM], oil  *  SA  *  RAF„e.Uenn  *  SAF  *  EFdenn  *  ED  *  EP  *  C 

BW*  AP 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Trespasser  -  Soil!  Table  TS-5  Vlookup  Version  v0808 

Definitions  and  Exposure  Factors _ 
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Chemical-Specific  Data 
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References  used  in  calculating  Method  3  Risk 


Reference  # 

Description 

1 

1a 

U.S.  EPA,  Integrated  Risk  Information  System  (IRIS).  On-line  search:  current  as  of  January  10,  2007. 

The  oral  cancer  slope  factor  for  a  mix  of  2,4-  and  2,6-  OInitrotoluene  (from  IRIS)  has  been 
used  as  the  cancer  slope  factor  equivalent  for  pure  2,4-Olnltrotoluene. 

lb 

ic 

Id 

ie 

The  chronic  oral  RID  for  1,2- Dichlorobenzene  has  been  used  as  the  chronic  oral  RfD  equivalent  for  1.3-Dlchlorobenzene  and  1,4-Dichlorobenzene. 

IRIS  lists  two  oral  RIDs.  one  lor  food  and  one  for  water  exposure.  The  more  conservative  is  used  here. 

The  chronic  oral  RID  (from  IRIS)  has  been  used  here  as  a  subchronic  oral  RfD  equivalent. 

This  Cancer  Slope  Factor  or  Unit  Risk  for  benzo(a)pyrene  (from  IRIS)  has  been  applied  to  the  seven  PAH  compounds  which  are  designated  as 
category  A,  B1,  B2  or  C  carcinogens. 

11 

ig 

lh 

11 

1) 

Ik 

2 

2a 

This  value  (Be  Oal  CSF  of  4.3  kg-day/mg)  was  recently  withdrawn  form  IRIS,  although  many  consultants  may  continue  to  use  It,  lacking  any  new  Information. 

The  chronic  oral  Reference  Dose  lor  DDT  has  been  adopted  for  DDD  and  DDE  as  well. 

The  chronic  RfC  for  Cr  VI  was  used  for  CR  III  rather  than  the  old,  withdrawn  HEAST  value  of  2E-6  mg/m3,  which  would  imply  that  Cr  III  is  50  times  more  toxic  than  Cr  VI. 

The  subchronic  RfD  is  based  upon  the  subchronic  toxicity  data  that  is  the  basis  of  the  chronic  RfD  presented  in  the  IRIS  file. 

The  subchronic  RfC  is  set  equal  to  the  chronic  RfC  based  on  information  about  subchronic  toxicity  presented  in  the  IRIS  file. 

The  subchronic  RfC  is  sol  equal  to  a  multiple  (often,  but  not  always  10)  of  the  chronic  RfC  based  on  infomiation  about  subchronic  toxicity  presented  in  the  IRIS  file. 

U.S.  EPA  Health  Effects  Assessment  Summary  Tables  (HEAST),  Annual  FY-1992,  (OERR  9200.6-303  (92-1),  NTIS  No.  PB92-921 199)  January/July  1992. 

This  subchronic  oral  RfD  (from  HEAST)  for  1,2-Dichlorobertzene  has  been  used  as  the 

2b 

2c 

subchronic  oral  RfD  equivalent  for  1 ,3-  and  1 ,4-  Dichlorobenzene. 

The  subchronic  RfC  is  set  equal  to  a  multiple  (often,  but  not  always  10)  of  the  chronic  RfC  bctsed  on  information  about  subchronic  toxicity  presented  In  HEAST. 

This  Cancer  Slope  Factor  or  Unit  Risk  was  taken  from  a  fact  sheet  distributed  by  the  U.S.  EPA  Superfund  Health  Risk  Technical  Support  Center  at 

ECAO-CIncinnatl,  current  as  of  September  2, 1992. 

2d 

This  value  has  been  withdrawn  from  HEAST,  although  many  consultants  may  continue  to  use 
it,  lacking  any  new  information.  Consult  HEAST  for  any  additional  information. 

2e 

2t 

2g 

from  Table  2  of  HEAST,  calculated  by  an  alternative  method. 

The  chronic  Reference  Concentration  lor  1 .2-dichlorobenzene  has  been  used  for  1 ,3  dichlorobenzene. 

The  subchronic  oral  RID  for  DDT  has  been  adopted  for  DDE  and  DDD  as  well. 

3 

CHEM/AAL 

4 

Developed  lor  the  Risk  Assessment  ShortForm  -  Residential  Scenario  (MA  DEP,  1992)  by  MA  DEP  staff.  Documentation  of  this  value  may  be  found 
in  that  document. 

4a 

This  one-time  allowable  intake  for  cyanide  was  developed  by  MA  DEP  staff.  See  documentation  on-line  at  http://www.state.ma.us/dep/ors/liles/cn_soil.htm 

5 

This  value  was  developed  by  MA  DEP  ORS  Air/Water  Toxics  staff. 

6 

6a 

6b 

US  EPA  Soil  Screening  Guidance:  Technical  Background  Document,  EPA/540/R95/128,  May  1996 

Measured  Koc  from  the  SSL  Guidance,  Table  39 

Calculated  Koc  from  the  SSL  Guidance,  Table  39 

10 

Oven.  1990.  'Literature  Derived  Absorption  Coefficients  for  39  Chemicals  via  Oral  and  Inhalation  Routes  of  Exposure';  Regulatory  Toxicology 
and  Pharmacology;  pp.  237-252;  November.  1990. 

11 

United  States  Environmental  Protection  Agency  (USEPA),  1986.  'Superfund  Public  Health  Evaluation  Manual';  U.S.  Environmental  Protection  Agency 
;  Office  of  Emergency  and  Remedial  Response,  EPA/540/1 -86/060  (OSWER  Directive  9285.4-1);  Washington,  D.C.,  Oct 

12 

USEPA,  1992.  'Demiial  Exposure  Assessment:  Principles  and  Applications';  U.S.  Environmental  Protection  Agency;  Office  of  Research  and  Developmeni, 

EP/V600/8-91/011B;  Washington,  D.C.,  January  1992. 

13 

ATSDR.  Toxicoloolcal  Profile  for  Aoencv  for  Toxic  Substances  and  Disease  Reoistrv.  U.S.  Public  Health  Service. 

The  ATSDR  profile  for  the  chemical  of  Interest  was  used  as  a  source  of  this  value. 

14.a.  - 14.1 

USEPA  Test  Methods  lor  Evaluating  Solid  Waste,  SW-846,  Third  Edition  (Revision  0),  November  1986. 

15.a.  ■  15.d.  Guide  to  Environmental  Analytical  Methods.  Robert  E.  Wagner,  editor;  Genium  Publishing  Corporation,  Schenectady,  NY;  1992. 


16 

From  CLP  Statement  of  Work  for  Inorganic  Analytes,  8/90,  Document  Number  ILM01 .1 

17 

Standard  Methods  lor  the  Examination  of  Water  and  Wastewater,  17th  edition;  Water  Environment  Federation. 

18 

Federal  Register  40  CFR  141 53:3579  (January  30,  1991). 

19 

USEPA  Method  1613. 

20 

U.S.  Department  of  Defense,  1989 

21 

U.S.  EPA  Draft  Health  /Advisory  for  Methyl  t-Butyl  Ether,  1 989. 

22 

Oregon  Department  of  Environmental  Quality,  Development  of  Generic  Soil  (Dteanup  Levels  Based  On  Analysis  Of  The  Leachate  Pathway.  May  12, 1992. 

23 

See  Apperxilx  G:  Application  of  SESOIL  Model 

24 

Handbook  of  Environmental  Data  on  Organic  Chemicals,  2nd  edition,  Karel  Verschueren;  Van  Nostrand  ReinhoW  Co.  Inc.,  NY;  1983.  Reference  # 

25 

CompSation  of  Odor  arxl  Taste  Threshold  Values  Data,  F.A.  Fazzalan,  editor;  ASTM  Data  Service  DS48A;  1978. 
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References  used  in  calculating  Method  3  Risk 


Reference  # 

Description 

27 

USEPA,  1992.  "Reference  Guide  to  Odor  Thresholds  for  Hazardous  Air  Pollutants  Listed  in  the  Clean  Air  Act  Amendment  of  1990", 

U.S.  Environmental  Protection  Agency;  Office  of  Research  and  Development,  EPA/600/R-92/047;  Washington,  D.C.,  March  1992. 

28 

USEPA,  1992.  "Indoor  Air  Quality  Database  for  Organic  Compounds",  U.S.  Environmental  Protection  Agency;  Research  Triangle  Park,  NC,  February  1992. 

29 

Risk  Reduction  Engineering  Laboratory  (RREL)  Treatability  Database,  Version  4.0. 

30 

U.S.  Department  of  Defense,  1991.  "Defense  Priority  Model  Users  Manual",  FY  1992  version;  Washington,  D.C. 

31 

Characterizing  Risks  Posed  by  Petroleum  Contaminated  Sites:  Implementation  of  MassDEP  VPH/EPH  Approach  (MassDEP,  2002) 

Updated  Petroleum  Hydrocarbon  Fraction  Toxicity  Values  for  the  VPH/EPH/APH  Methodology  (MassDEP,  November  2003). 

32 

Chemical  Health  Effects  Assessment  Methodology  and  the  Method  to  Derive  Allowable  Ambient  Limits  (CHEM/AAL).  ORS  Report  90-1. 

33 

OSHA  Documentation  of  TLV  -TWA 

34 

from  a  summary  table  in  T sedash  Zewdie 

35 

Conversion  of  the  oral  Cancer  Slope  Factor  to  the  inhalation  Unit  Risk,  using  the  equation:  Slope  Factor  x  Ventilation  Rate  x  Constant  /  Body  Weight 
(CSF  X  V  X  C)/BW  =  (CSF  x  20  m^/day  x  0.001  mg/pg)  /  70  kg 

36 

From  Texas  NRCC  document  for  soil  standards 

37 

Training  Workshop  for  Massachusetts  Certified  Laboratories  -  Handout  Material  -  MA  DEPDivision  of  Environmental  Analysis,  Wall  Experiment  Station  (8/21/95) 

38 

Koc  for  1,1 -Biphenyl  from  Montgomery  (Andrew  Friedmann,  ORS) 

39 

Conversion  of  the  oral  Reference  Dose  to  a  Reference  Concentration,  using  the  equation:  RfD  x  BW  /  Ventilation  Rate 
(RfD  X  BW)  /  VR  =  RfD  x  70  kg  /  (20  m^/day) 

40 

The  Subchronic  Inhalation  Reference  Concentration  for  this  chemical  is  taken  to  be  equal  to  the  chronic  value,  absent  clear  chemical-specific  information  justifying  a  higher  value.. 

41 

MA  DEP  (2004)  Perchlorate  Toxicological  Profile  And  Health  Assessment,  {http://www.mass.gov/dep/ors/files/chemical.htm) 

42 

http://chemfinder.cambridgesoft.com 

43 

http://esc.syrres.com 

44 

Toxicity  value  consistent  with  approach  presented  in  "Updated  Petroleum  Hydrocarbon  Fraction  Toxicity  Values  for  the  VPH/EPH/APH  Methodology"  MA  DEP  2003  and 
"Characterizing  Risks  Posed  by  Petroleum  Contaminated  Sites"  MA  DEP  2002. 

45 

Conversion  of  the  subchronic  Reference  Concentration  to  a  subchronic  inhalation  Reference  Dose  using  the  equation:  RfC  x  Ventilation  Rate/  Body  Weight 
(RfC  X  BW)  /  V  =.  (RfC  X  70  kg)  /  20  m^/day 

46 

Conversion  of  the  Inhalation  Unit  Risk  Factor  to  an  inhalation  Cancer  Slopoe  Facotr  using  the  equation:  URF  x  Conversion  Factor  x  Body  Weight  /  Ventilation  Rate 
(URF  X  CF  X  V)  /  BW  =  (URF  x  1000  x  20  m^/day)  /  70  kg 

47 

Calculated  according  to  the  FSG  Method  presented  in  Chapter  17  of  "The  Handbook  of  Chemical  Property  Estimation  Methods"  by  WJ  Lyman, 

WF  Reehl,  and  DH  Rosenblatt,  1982. 

48 

Calculated  according  to  the  Hayduk-Laudie  Method  presented  in  Chapter  17  of  "The  Handbook  of  Chemical  Property  Estimation  Methods"  by  WJ  Lyman, 

WF  Reehl,  and  DH  Rosenblatt,  1982. 

AL 

Action  Level  in  drinking  water.  See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

MMCL 

Massachusetts  Maximum  Contaminant  Level  in  drinking  water.  310  CMR  22. 

See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

SMCL 

Secondary  Maximum  Contaminant  Level  in  drinking  water. 

See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

NA 

Not  Available 

NC 

Not  Calculated. 

ORSGL 

Massachusetts  DEP  Drinking  Water  Guideline  developed  by  the  Office  of  Research  and  Standards  for  the  Drinking  Water  Program. 

See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

Workbook:  MCPToxicity.xls 

Paul  W.  Locke  -  MADEP  ORS  DRAFT  -  For  Internal  Discus.sion  Purposes  Only  Sheet:  References 

Paul.Locke@staie.ma.us,  (617)  556-1 160  May  21,  2001  Page:  17 


i 


«  yn  0%, 


.Vr^'-tlpplMV  <  a4r. 


-mV  •■ 


•-v;  j.  ■ 

■  •  Jt'f 


■^'v* 

:- .  - i  fki A^- ■  : 


i.M  *.»  c  »••-#. O',  ^nd'e 


.  5  ' 


tt 

r 


tMI9H  :>■•'  V»Bw^'Vw«»r*' ■- ^-sTW.'  • 

j  ^  •I:-':  ’•  ,  *-•*«>  iP-'  »4r/^ 


.-•i 

1-  K 


"r'S?, 


■  ‘  5»w?v.  -  *  • 


.}  !'  r 


9J  -  J-;' 


:  » •  n>  t  Nwa .  '  im 


e 


4||r.«  ♦mtr'  ')!-»  ‘.-‘siK^sr,^ 

40^  .. ,  -T V  .  »  -'•-fr  *  «  A'  ‘  -Pw  . 


'..,  %«  5#!'  ‘  *  if  *V‘  •i'A'I-  • 

.;■  ;',i?  -  > 

s'^aS  V,  ij 

fe'i-  ^  •  ^^  !'■’■.- '  ■  J^L-i  'a 

.A.-^  '-M  I m  -  H 


V  /#T 


[?•  •r^  J  ¥i  ••«***•* 


•‘  2t  pjllt  iT'Jiiw  *  ~  M  ■ 


c»jn»iiii  jur*  »  Ut'  < 


«* 

ir 


m*,  i» '- -‘ 


..v  .r  ^  ^  .  .'  .  P  V^'  I  ipl 

1' 

Ij.  /  ,  I  ^• 

fl'V  •■ 


--  .  l; 

I  (•  ''.osi? 

f  ’’ 


*•  •*%  if' 


~  :  i 


tt 

>~5^ 


>J>9 

4-^ 


^  »»»  *  ** /■»  *i|»M<WUOlV<' 


WC. 


'•f»  .  ^  ;»%.  **• 


/%• 


■-'.  >«•  *■  /SJ . *'  15^ 

,.e  -v  -%  ■'  '  ■  ^ 

-.-^.  ^  ®  'V 

%.  i  .  .  Si 


<^^v. 


-Vi'**  *1"**.^  •’4•»f5fc»•  *  -  tv  -■WKWU'**  » 


t  r 


I 


S%!r  iniWSK^is’fcitl  ,1»^' 
I  'I.  ..V  %  :-;.  ^  ft  ■ 


V 


4-^V' 


tm  •/ 


APPENDIX  J 


MassDEP  METHOD  3  SHORTFORM  RISK  CHARACTERIZATION 

FOR  URBAN  FILL  AT  RTN  3-23606 
EXCLUSIVE  OF  RTN  3-28545  AND  RTN  3-28546 


CLt  i  \  PROPERTIES,  ISC.,  IN  Boston  Post  Road,  Suite  21 1,  Sudbury',  MA  01776 
Phone:  9'^8-443-6622  Eux:  '^81-577-1510  Entail:  Puhlic(d  CleanProperties.com 
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Method  3  Risk  Assessment  for  Resident  Exposed  to  Chemicals  in  Soil  -  Shortform  2006  (sf06rs) 


Index 


Tab 

EPCs 

Table  RS-1: 

CEq 

Table  RS-2: 

cNCEq 

Table  RS-3: 

scNC  Eq 

Table  RS-4: 

Exp 

Table  RS-5: 

Produce 

Table  RS-6: 

Chem 

Table  RS-7: 

Select  chemicals  and  enter  Exposure  Point  Concentrations  (EPCs).  Associated  risks  are  shown  to  the  right. 
Equations  to  calculate  cancer  risks. 

Equations  to  calculate  chronic  noncancer  risks. 

Equations  to  calculate  subchronic  noncancer  risks. 

Definitions  and  exposure  factors. 

Equations  to  calculate  produce  ingestion  rate. 

Chemical-specific  data. 


Spreadsheets  designed  by  Andrew  Friedmann,  MassDEP 
Questions  and  Comments  may  be  addre.ssed  to: 

Lydia  Thompson 

Mas.sachusetts  Department  of  Environmental  Protection 

Office  of  Research  and  Standards 

One  Winter  Street 

Boston.  MA  02 108  USA 

Telephone:  (617)556-1165 

Fax:  (617)556-1006 

Email:  Lydia.Thompson@state.ma.us 
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Resident  -  Soil:  Table  RS-2 

Equations  to  Calculate  Cancer  Risk  for  Resident  (Age  1-31  years) 


Cancer  Risk  from  Ingestion 

ELCR,„,  =  LADD.„^,.3„  *  CSF 
LADD, n,  ,1.31,  =  LADDj„g,i.8)  +  LADDin„,8.,j)+  LADDin„(|j.3i, 


LADD 


in*  (a*c  gnwp  ») ' 


[OHMU  *  IR.  *  RAF,.,„.  *  EFi„,  *  ED  *  EP,  *  C 
BW,  *  APHfc,i,„ 


Cancer  Risk  from  Dermal  Absorption 

ELCRo,„„=  LADDa^^CSF 


LADDj£n„,i.3i,  -  LADDj„„,,i.8,  +  LADDj,a„,(8.|5,  +  LADDda^cisji) 

,  Ann  [OHM]^,  *  SA,  *  RAF,.denn  *  SAF,  *  EFa,„„  *  ED  *  EP,  *  C 

group  X)  -  r,«,  .p 

^‘lifetime 


Cancer  Risk  from  Homegrown  Produce 

ELCRprodiKc  =  LADDp„,jg^^|.3i,  *  CSF 

LADDp„juo^i.3i)  =  LADDp„,j„£j,|.g,  +  LADDp„,juoc,8.i5,  +  LADDp„,d„£j,|5.3i) 

,  .nn  [OHM,,|]  *  PUF *  PIR,  *  RAF„,^,» *  EF„,^„, *  ED  *  EP,  *  C 

LAUL/prixiucdage  x)  “ 

BW.  *  AP„fc,„ 


Vlooku£Version^0808 


Parameter 

Value 

Units 

CSF 

OHM  specific 

(mg/kg-day)‘‘ 

LADD 

age/OHM  specific 

mg/kg-day 

[OHM]^, 

OHM  specific 

mg/kg 

100 

mg/day 

IB(8-15) 

50 

mg/day 

iR<I5-3I) 

50 

mg/day 

PIR(1.8) 

12.099 

mg/day 

PIB<8-I5) 

17,809 

mg/day 

PIP(15-31) 

24.420 

mg/day 

RAFc.jnj 

OHM  specific 

dimensionIes.s 

RAF,^ 

OHM  specific 

dimensionless 

^^^c-produce 

OHM  specific 

dimensionless 

^^tnji.dcnn 

0.412 

event/day 

^^pfoducc 

LOO 

event/day 

ED 

1 

day/event 

BP(1-8) 

7 

years 

EP(8-I5) 

7 

years 

EP(15-31) 

16 

years 

c 

0.000001 

kg/mg 

BW,,.*, 

17.0 

kg 

BW„.,«, 

39.9 

kg 

BW, 16.31) 

58.7 

kg 

^f^difctunc) 

70 

years 

SA,i.8) 

2431 

cm^/day 

SAs-is) 

4427 

cm^/  day 

SAi5-31) 

5653 

cm^/day 

SAF (1.8, 

0.35 

mg/cm^ 

SAF,8.i5, 

0.14 

mg/cm^ 

SAF,,5.3,) 

0.13 

mg/cm^ 

PUF 

OHM  specific 

(mg/mg)(mg/mg)‘' 
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Resident  -  Soil:  Table  RS-3 

Equations  to  Calcuiate  Chronic  Noncancer  Risk  for  Resident  Child  (Age  1-8  years) 


Chronic  Noncancer  Risk  from  Ingestion 


HQins  = 


ADDjnc 

RfD 


ADDi„g  = 


[OHM],oi,  *  IR  *  RAFne-in,  *  EF|„,  *  ED  *  EP  *  C 

BW*  AP 


Chronic  Noncancer  Risk  from  Dermal  Absorption 

^^^inc.denu 

RfD 

Ann.  ss 

[OHM]»o„  *  SA  *  RAF„,.,^„  *  SAF  *  *  ED  *  EP  *  C 

BW*  AP 

Chronic  Noncancer  Risk  from  Homegrown  Produce 

ADD,, 


HQpniJucc  ~  ■ 


^Dixxlua* 


RfD 


[0HM,„„]  *  PUF  *  PIR  *  RAF^„,,  *  EF„^„ee  *  ED  *  EP  *  C 

BW  *  AP 


V lookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHM],,,, 

OHM  specific 

mg/kg 

IR 

100 

mg/day 

PIR 

12,099 

mg/day 

RAF  . 

fvi-vi  nc-ing 

OHM  specific 

dimensionless 

RAFnc-dcnn 

OHM  specific 

dimensionless 

RAFpc-produce 

OHM  specific 

dimensionless 

^^ing,derm 

0.412 

event/day 

Ef'produce 

1.00 

event/day 

^^cyanide 

1.00 

event/day 

ED 

1 

day/event 

EP 

7 

years 

FP 

cyanide 

1 

day 

c 

0.000001 

kg/mg 

BW 

17.0 

kg 

AP 

7 

year 

APcyanide 

1 

day 

SA 

2431 

cm^/day 

SAF 

0.35 

mg/cm^ 

PUF 

OHM  specific 

(mg/mg)(mg/mg)‘ 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Resident  -  Soil:  Table  RS-4 

Ekiuations  to  Calculate  Subchronic  Noncancer  Risk  for  Resident  Child  (Age  1-2  years) 


Subchronic  Noncancer  Risk  from  Ingestion 


HQ,„*  = 


ADDint 

kii^suhchmnic 


ADD,„j  = 


[OHM],,|  *  IR  *  RAF„,,„,  *  EF.„.  *  ED  *  EP  «  C 
BW*AP 


Subchronic  Noncancer  Risk  from  Dermal  Absorption 

HQjam  - 

ADD,i„„ 

R^I^suhcftrooic 

A  nn  _ 

[OHM],„  ♦  SA  *  RAF„,^„,  *  SAP  *  *  ED  *  EP  ♦  C 

AUUdenu  - 

BW*  AP 

Subchronic  Noncancer  Risk  from  Homegrown  Produce 


iiQprtiJucc  “ 


^^subchrrtiic 


•  nn  [OHM^i]  *  PUF  *  PIR  *  RAF„,^„,e  *  *  ED  *  EP  *  C 

^^^nf(xlucc  ~ 

BW  ♦  AP 


VIookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHM]„, 

OHM  specific 

mg/kg 

IR 

100 

mg/day 

PIR 

10,900 

mg/day 

RAF  . 

OHM  specific 

dimensionless 

RAFQc.dcnn 

OHM  specific 

dimensionless 

^^^^Dc-produce 

OHM  specific 

dimensionless 

^^ing.(lenn 

0.714 

event/day 

EFpnxluce 

1.00 

event/day 

EFcy„idc 

1.00 

event/day 

ED 

1 

day/event 

^Peyanide 

1 

day 

EP 

0.577 

years 

C 

0.000001 

kg/mg 

BW 

10.7 

kg 

AP 

0.577 

year 

^Peymide 

1 

day 

SA 

1670 

cm^/  day 

SAF 

0.35 

mg/cm^ 

PUF 

OHM  specific 

(mg/mg)(mg/mg)’‘ 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Definitions  and  Exposure  Factors 
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Resident  -  Soil:  Table  RS-6  viookup  Version  v0808 

Homegrown  Produce  Ingestion  Rate  _ 
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Chemical-Specific  Data _ 
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Method  3  Risk  Assessment  for  Chemicals  in  Soil  -  Construction  Worker  Shortform  2008  (sfOScw) 


Index 


Tab 

EPCs 

Table  CW-1: 

CEq 

Table  CW-2: 

NC  Eq 

Table  CW-3: 

Exp 

Table  CW-4: 

Chem 

Table  CW-5: 

Spreadsheets  designed  by  Andrew  Friedmann,  MassDEP 
Questions  and  Comments  may  be  addressed  to: 

Lydia  Thompson 

Massachusetts  Department  of  Environmental  Protection 

Office  of  Research  and  Standards 

One  Winter  Street 

Boston,  M A  02108  USA 

Telephone:  (617)556-1165 

Fax:  (617)556-1006 

Email:  Lydia.Thompson@state.ma.us 
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Vlookup  Version  v0808 


Construction  Worker  -  Soil:  Table  CW-2 

Equations  to  Calculate  Cancer  Risk  for  Construction  Worker 


Cancer  Risk  from  Ingestion 


ELCR,„,  =  LADDtag  *  CSFo^ai 


LADDj„j  = 


EPC  *  IR  *  RAFcin,  *  EF  *  EDjng  *  EP  *  Cl 
BW  *  APiifeiime 


Cancer  Risk  from  Dermal  Absorption 

ELCRjerm  =  *  CSFonii 


LADD^j^d,  = 


EPC  *  SA  *  AF  *  RAF,.jer,^  *  EF  *  EDd^m *  EP  *  Cl 

BW  *  AP,if,,i„„ 


Cancer  Risk  from  Particulate  Inhalation  -  Gastrointestinal  Absorption 

ELCRjnh-GI  =  LADDi„h-01  *  CSForai 

LADDi„h.Gi  =  EPC  *  RCAFiai,.a,  *  PM,o  *  VR',„k  *  RAF,.i„e  *  EF  *  EDi„h  *  EP  *  C2  *  C3  *  C4 
_ BW  *  APiifeiinie _ 


Cancer  Risk  from  Particulate  Inhalation  -  Pulmonary  Absorption 

ELCRj[,(,  =  LADDiai,*  CSFj^ajmjon 


LADD  = 


EPC  *  RCAEah  *  PM,o  *  VR^ork  *  RAF,.i„|,  *  EF  *  EDi„i,  *  EP  *  C2  *  C3  *  C4 
BW  *  APiifetime 


Parameter 

Value 

Units 

CSF 

OHM-specific 

(mg/kg-day)' 

LADD 

age/OHM-specific 

mg/kg-day 

EPC 

OHM-specific 

mg/kg 

IR 

100 

mg/day 

RAFc.ing 

OHM-specific 

dimensionless 

^^^^c-(ienn 

OHM-specific 

dimensionless 

RAFa^l, 

OHM-specific 

dimensionless 

EF 

0.714 

event/day 

&  derm 

1 

day/event 

EDinh 

0.333 

day/event 

EP 

182 

days 

Cl 

l.OE-06 

kg/mg 

C2 

l.OE-09 

kg/Mg 

C3 

1440 

min/days 

C4 

l.OE-03 

m^/L 

BW 

58.0 

kg 

25,550 

days 

VRwork 

60 

I7min 

AF 

0.29 

mg/cm^ 

SA 

3473 

cmVday 

RCAFiat^ 

1.5 

dimensionless 

RCAFa.^ 

0.5 

dimensionless 

PM.o 

60 

pg/m"* 
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Construction  Worker  -  Soil:  Table  CW-3 

Equations  to  Calculate  Noncancer  Risk  for  Construction  Worker 


Noncancer  Risk  from  Ingestion 

ADD 


HQ„ 


RfD, 


ormi-suhchronic 


ADD„,  =- 


EPC  •  IR  *  RAF„ 


.„.*EF*ED|„.*EP*C1 


BW  *  AP^ 


Noncancer  Risk  from  Dermal  Absorption 


HQ^=- 


ADD, 


dcnn 


RfD, 


onil-subchronic 


EPC*SA*AF*RAF^-.j^«EF*EDj^*EP*CI 
BW  *  AP„„^ 


Noncancer  Risk  from  Particulate  Inhalation  •  Gastrointestinal  Absorption 


HQinh-CI  =  ■ 


ADDiiih-<ii 


RfD, 


oral -subchronic 


EPC  *  RCAF,„,,,i  •  PM,o  •  VR,^  •  RAF„,.i„.  •  EF  *  ED^,*  •  EP  •  C2  *  C3  •  C4 
ADD„hca  - - * - ® - 


BW  *  AP„ 


Noncancer  Risk  from  Particulate  Inhalation  -  Pulmonary  Absorption 


HQ„b=- 


ADD 


RfD 


inhalation-subchronic 


ADDinh  — " 


EPC,,,,  •  RCAF„b  *  PM,o  *  VR,^,rtc  *  RAF„c,„b  *  EF  *  ED,„  *  EP  *  C2  *  C3  *  C4 


BW  *  AP„ 


Parameter 

Value 

Units 

RfD 

OHM-specific 

mg/kg-day 

ADD 

OHM-.specific 

mg/kg-day 

EPC 

OHM-specific 

mg/kg 

IR 

100 

mg/day 

RAFne.in, 

OHM-specific 

dimensionle.ss 

OHM-specific 

dimensionless 

OHM-specific 

dimensicmles.s 

EF 

0.714 

event/day 

^^cyanklc 

1 

event/day 

^^mj5  A  dcnn 

1 

day/event 

BDj,* 

0.333 

day/event 

EP 

182 

days 

EPcyanidc 

1.00 

day 

Cl 

l.OE-06 

kg/mg 

C2 

l.OE-09 

kg/pg 

C3 

1440 

min/days 

C4 

l.OE-03 

m’/L 

BW 

58.0 

kg 

APntiiKajKcr 

182 

days 

APcyinkle 

1 

day 

VR««k 

60 

L/min 

AF 

0.29 

mg/cm^ 

SA 

3473 

cmVday 

RCAF,nb-p 

1.5 

dimensionless 

RCAFinb 

0.5 

dimensionless 

PMIO 

60 

Mg/m’ 

Cyanide  can  cause  a  significant  health  risk  from  a  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Construction  Worker  -  Soil:  Table  CW-4 
Definitions  and  Exposure  Factors _ 


Parameter 

Value 

Units 

Notes 

ELCR  -  Excess  Lifetime  Cancer  Risk 

chemical  specific 

dimensionless 

Pathway  specific  (ing  =ingestion,  derm=dermal,  inh=inhalation) 

HI  -  Hazard  Index 

chemical  specific 

dimensionless 

Pathway  specific  (ing  =ingestion,  derra=dermal,  inh=inhalation) 

CSF  -  Cancer  Slope  Factor 

chemical  specific 

(mg/kg-day)‘ 

see  Table  CW-5. 

RfD  -  Reference  Dose 

chemical  specific 

mg/kg-day 

see  Table  CW-5. 

LADD  -  Lifetime  Average  Daily  Dose 

chemical  specific 

mg/kg-day 

Pathway  .specific.  See  Table  CW-2. 

ADD  -  Average  Daily  Dose 

chemical  specific 

mg/kg-day 

Pathway  specific.  See  Table  CW-3. 

EPC  -  Exposure  Point  Concentration 

chemical  specific 

Mg/E 

see  Table  CW-1. 

IR  -  Soil  Ingestion  Rate 

100 

mg/day 

MADEP.  2002.  Technical  Update:  Calculation  of  an  Enhanced  Soil 

RAFc  -  Relative  Absorption  Factor  for  Cancer  Effects 

chemical  specific 

dimensionless 

Ingestion  Rate,  (http://www.mass.gov/dep/ors/orspubs.htm). 

Pathway  specific  -  see  Table  CW-5. 

RAF„i;  -  Relative  Absorption  Factor  for  Noncancer  Effects 

chemical  specific 

dimensionless 

Pathway  specific  -  see  Table  CW-5. 

EF  -  Exposure  Frequency 

0.714 

event/day 

5  events  (days)  /  7  events  (days)  in  a  week;  MADEP  1995  Guidance  for 

EFcyamde  -  Exposure  Frequency  for  Cyanide  Exposures 

1.00 

event/day 

Disposal  Site  Risk  Characterization  pg  B-38. 

MADEP.  1995.  Guidance  for  Disposal  Site  Risk  Characterization.  Page  5-5. 

EDing  donn '  Exposure  Duration  for  ingestion  or  dermal  exposure 

EDjnh  -  Exposure  Duration  for  inhalation  exposure 

1 

0.333 

day/event 

day/event 

Repre.sents  8  hours  /  event. 

EP  -  Exposure  Period 

182 

days 

6  months;  MADEP  1995  Guidance  for  Disposal  Site  Risk  Characterization. 

EPeyanide "  Exposure  period  for  cyanide  exposure 

1 

day 

MADEP.  1995.  Guidance  for  Disposal  Site  Risk  Characterization.  Page  5-5. 

BW  -  Body  Weight 

58.0 

kg 

U.S.  EPA.  1997.  Exposure  Factors  Handbook.  Table  7-7, 

AP(iifetimj)  -  Averaging  Period  for  lifetime 

25,550 

days 

Females,  ages  18-25. 

Represents  70  years 

APdtoncancCT)  ‘  Averaging  Period  for  noncancer 

182 

days 

6  months;  MADEP  1995  Guidance  for  Disposal  Site  Risk  Characterization. 

APtyimidu  •  Averaging  period  for  assessing  cyanide  exposure 

1 

day 

MADEP.  1995.  Guidance  for  Disposal  Site  Risk  Characterization.  Page  5-5. 

AF  -  Adherence  Factor 

0.29 

mg/cm^ 

MA  DEP.  2002  Technical  Update;  Weighted  Skin-Soil  Adherence  Factors. 

VRwiirk  ■  Ventilation  Rate  during  work  (heavy  exertion) 

60 

L/min 

(http;//www. mass.gov/dep/ors/orspubs.htm) 

Table  B4  MADEP  1995  Guidance  for  Disposal  Site  Risk  Characterization. 

SA  -  Surface  Area 

3473 

cmVday 

MADEP.  1995.  Guidance  for  Disposal  Site  Risk  Characterization. 

RCAFui,^  -  Relative  Concentration  Adjustment  Factor,  gastrointestinal 

1.5 

dimensionless 

50th  percentile  for  females.  Appendix  Table  B-2. 

MADEP  2007.  Characterization  of  Risks  Due  to  Inhalation  of  Particulates 

RCAFinh  -  Relative  Concentration  Adjustment  Factor,  inhalation 

0.5 

dimensionless 

by  Construction  Workers 

MADEP  2002.  Characterization  of  Risks  Due  to  Inhalation  of  Particulates 

PM  10 -Concentration  ofPMjo 

60 

pg/m^ 

by  Construction  Workers 

MADEP  1995  Guidance  for  Disposal  Site  Risk  Characterization  pg  B-1 1 
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Chemical-Specific  Data 
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Method  3  Risk  Assessment  for  a  Trespasser  Exposed  to  Chemicals  in  Soil  -  Shortform  2006  (sf06ts) 


Index 


Tab 

EPCs 

Table  TS-1: 

CEq 

Table  TS-2: 

cNC  Eq 

Table  TS-3: 

scNC  Eq 

Table  TS-4: 

Exp 

Table  TS-5; 

Chem 

Table  TS-6: 

Select  chemicals  and  enter  Exposure  Point  Concentrations  (EPCs).  Associated  risks  are  shown  to  the  right. 
Equations  to  calculate  cancer  risks. 

Equations  to  calculate  chronic  noncancer  risks. 

Equations  to  calculate  subchronic  noncancer  risks. 

Definitions  and  exposure  factors. 

Chemical-specific  data. 
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Trespasser  -  Soil:  Table  TS-2 

Equations  to  Calculate  Cancer  Risk  for  a  Trespasser  (Aet  11-18  vtars) 


Cancer  Risk  from  Ingestion 


ELCRinj  =  LADDing  *  CSF 


LADDing  =- 


[OHM]^„  *  IR  *  RAF,,i„g  *  Efin,  *  ED  *  EP  *  C 


BW*  AP, 


Lin£ 


lifetune 


Cancer  Risk  from  Dermai  Absorption 

ELCRa,nn=  LADD,,™  *  CSF 


LADDjan,  - 


[OHMJ^ii  *  SA  *  RAF,^,™  *  SAF  *  EF„™  *  ED  *  EP  *  C 
BW  *  APiifet™, 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

CSF 

OHM  specific 

(mg/kg-day)‘ 

LADD 

age/OHM  specific 

mg/kg-day 

[OHM],,u 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAF„i„g 

OHM  specific 

dimensionless 

RAF,^ 

OHM  specific 

dimensionless 

^^iiig,denn 

0.164 

event/day 

ED 

1 

day/event 

EP 

7 

years 

c 

0.000001 

kg/mg 

BW 

50.7 

Lg 

70 

years 

SA 

2940 

cm" /day 

SAF 

0.14 

mg/cm‘‘ 

3of7 


Sheet:  C  Kq 


Trespasser  -  Soil:  Table  TS-3 

Equations  to  Calculate  Chronic  Noncancer  Risk  for  a  Trespasser  (Age  11-18  years) 


Chronic  Noncancer  Risk  from  Ingestion 


ADO,n. 

RfD 


ADD,„,  = 


[OHM],o„  *  IR  *  RAF^  ♦  ED  *  EP  *  C 

BW*  AP 


Chronic  Noncancer  Risk  from  Dermal  Absorption 

HQdarn  — 

^^^inc.dcrm 

RfD 

Ann.  - 

[OHM]..,  *  SA  ♦  *  SAF  *  *  ED  *  EP  *  C 

BW  ♦  AP 

Vnookujg^Veniionj^O^ 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAF,H..i„g 

OHM  specific 

dimensionless 

^^^nc-Ocnn 

OHM  specific 

dimensionless 

^l"ing,dein) 

0.164 

event/day 

^^cyanklc 

1.00 

event/day 

ED 

1 

day/event 

EP 

7 

years 

PP 

•-'*  cyanide 

1 

day 

c 

0.000001 

kg/mg 

BW 

50.7 

kg 

AP 

7 

year 

^^cyanidc 

1 

day 

SA 

2940 

cm^/ day 

SAF 

0.14 

mg/cm^ 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk 
is  calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Trespasser  -  Soil:  Table  TS-4 

Equations  to  Calculate  Subchronic  Noncancer  Risk  for  a  Trespasser  (Age  11-12  years) 


Vlooku£j|/ereimv0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHMl^ou 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAFnc-ing 

OHM  specific 

dimensionless 

OHM  specific 

dimensionless 

^f^ing.denn 

0.286 

event/day 

^^cyankfc 

1.00 

event/day 

ED 

1 

day/event 

^^cyanide 

1 

day 

EP 

0.577 

years 

C 

0.000001 

kg/mg 

BW 

40.3 

kg 

AP 

0.577 

year 

^^cyanitie 

1 

day 

SA 

2477 

cm^/  day 

SAP 

0.14 

mg/cm^ 

Subchronic  Noncancer  Risk  from  Ingestion 

ADDino 

HQing=  — 

^®subchiTmic 

[OHM],,„„  *  IR  *  RAF„,.,„,  *  EFi™  *  ED  *  EP  *  C 

AUL/||^g  — 

BW*  AP 

Subchronic  Noncancer  Risk  from  Dermal  Absorption 

ADDjenn 

RfDsubchronic 

Ann.  - 

[OHM],„i,  *  SA  *  RAF„c^,.n„  *  SAF  *  EFde™  *  ED  *  EP  *  C 

BW*  AP 

Cyanide  can  cause  a  significant  heaith  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
caicuiated  for  a  singie  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  whiie  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 


5  of  7 


Sheet:  scNC 


Trespasser  -  Soil:  Table  TS-5  Vlookup  Version  v0808 

Definitions  and  Exposure  Factors _ 
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Trespasser  -  Soil:  Table  TS-6  Vlookup  Version  v0808 

Chemical-Specific  Data 
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Relative  Absorption  Factors  (RAFs) 

Soil  Air' 

Chronic  Chronic  Subchronic  Subchronic  Cancer  Cancer  Subchronic  Cancer 

Ingestion  Dermal  Ingestion  Dermal  Ingestion  Dermal  Inhalation  Inhalation 
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References  used  in  calculating  Method  3  Risk 


Reference  # 

Description 

1 

la 

U.S.  EPA,  Integrated  Risk  Information  System  (IRIS).  On-line  search:  cun-ent  as  of  January  10,  2007. 

The  oral  cancer  slope  factor  for  a  mix  of  2.4-  and  2,6-  Dinitrotokiene  (from  IRIS)  has  been 
used  as  the  cancer  slope  factor  equivalent  for  pure  2.4-Dinltrotoluene. 

lb 

1c 

Id 

ie 

The  chronic  oral  RID  lor  1 ,2-Dichlorobenzene  has  been  used  as  the  chronic  oral  RID  equivalent  for  1 ,3-Dlchlorobenzene  arxl  1 ,4-Dlchlorobenzene. 

IRIS  lists  two  oral  RfDs.  one  for  food  and  one  for  water  exposure.  The  more  conservative  is  used  here. 

The  chronic  oral  RID  (from  IRIS)  has  been  used  here  as  a  subchronic  oral  RfO  equivalent. 

This  Cancer  Slope  Factor  or  Unit  Risk  for  benzo(a)pyrene  (from  IRIS)  has  been  applied  to  the  seven  PAH  compounds  which  are  designated  as 
category  A.  B1 ,  B2  or  C  carcinogens. 

It 

ig 

1h 

ii 

1) 

Ik 

2 

2a 

This  value  (Be  Oral  CSF  of  4.3  kg-day/mg)  was  recently  withdrawn  lorni  IRIS,  although  many  consultants  may  continue  to  use  It,  lacking  any  new  Information. 

The  chronic  oral  Reference  Dose  for  DDT  has  been  adopted  for  ODD  and  DDE  as  well. 

The  chronic  RfC  for  Cr  VI  was  used  for  CR  III  rather  than  the  old,  withdrawn  HEAST  value  of  2E-6  mg/m3.  which  would  imply  that  Cr  III  is  50  times  more  toxic  than  Cr  VI. 

The  subchronic  RfD  is  based  upon  the  subchronIc  toxicity  data  that  is  the  basis  of  the  chronic  RfD  presented  In  the  IRIS  file. 

The  subchronic  RfC  is  set  equal  to  the  chronic  RfC  based  on  information  about  subchronic  toxicity  presented  In  the  IRIS  file. 

The  subchronic  RfC  is  set  equal  to  a  multiple  (often,  but  not  always  10)  of  the  chronic  RfC  based  on  information  about  subchronic  toxicity  presented  In  the  IRIS  file. 

U.S.  EPA  Health  Effects  Assessment  Summary  Tables  (HEAST),  Annual  FY-1992.  (OERR  9200.6-303  (92-1),  NTIS  No.  PB92-921 199)  January/July  1992. 

This  subchronic  oral  RfD  (from  HEAST)  for  1 ,2-Dichloroben2ene  has  been  used  as  the 
subchronic  oral  RfD  equivalent  for  1 ,3-  and  1 ,4-  Dichlorobenzene. 

2b 

2c 

The  subchronic  RfC  is  set  equal  to  a  multiple  (often,  but  not  always  10)  of  the  chronic  RfC  based  on  information  about  subchronic  toxicity  presented  in  HEAST. 

This  Cancer  Slope  Factor  or  Unit  Risk  was  taken  from  a  fact  sheet  distributed  by  the  U.S.  EPA  Superturxj  Health  Risk  Technical  Support  Center  at 

ECAO-Cincinnati,  current  as  of  September  2, 1992. 

2d 

This  value  has  been  withdrawn  from  HEAST,  although  many  consultants  may  continue  to  use 

It,  lacking  any  new  Information.  Consult  HEAST  for  any  additional  information. 

2e 

2f 

2g 

from  Table  2  of  HEAST,  calculated  by  an  alternative  method. 

The  chronic  Reference  Concentration  lor  1,2-dichlorobenzene  has  been  used  for  1,3  dichlorobenzene. 

The  subchronic  oral  RfD  for  DDT  has  been  adopted  lor  DDE  and  ODD  as  weH. 

3 

CHEM/AAL 

4 

Developed  for  the  Risk  Assessment  ShortFomi  -  Residential  Scenario  (MA  DEP,  1992)  by  MA  DEP  staff.  Documentation  of  this  value  may  be  found 
in  that  document. 

4a 

This  one-time  allowable  intake  for  cyanide  vras  developed  by  MA  DEP  staff.  See  documentation  on-line  at  http;//www.state.ma.us/dep/ors/flle8/cn_80il.htm 

5 

This  value  was  developed  by  MA  DEP  ORS  Air/Water  Toxics  staff. 

6 

6a 

6b 

US  EPA  Soil  Saeening  Guidance:  Technical  Background  Document,  EPA/540/R95/128,  May  1996 

Measured  Koc  from  the  SSL  Guidance,  Table  39 

Calculated  Koc  from  the  SSL  Guidance,  Table  39 

10 

Owen.  1990.  ‘Literature  Derived  Absorption  Coefficients  for  39  Chemicals  via  Oral  and  Inhalation  Routes  of  Exposure';  Regulatory  Toxicology 
and  Pharmacology;  pp.  237-252;  November,  1990. 

11 

United  States  Environmental  Protection  Agency  (USEPA),  1986.  ‘Superfund  Public  Health  Evaluation  Manual";  U.S.  Environmental  Protection  Agency 
;  Office  of  Emergency  and  Remedial  Response,  EPA/540/1 -86/060  (OSWER  Directive  9285.4-1);  Washington,  D.C.,  Oct 

12 

USEPA,  1992.  ‘Demial  Exposure  Assessment:  Principles  and  Applications";  U.S.  Environmental  Protection  /Agency;  Office  of  Research  and  Development, 

EPA/600/8-91/011B;  Washington,  D.C.,  January  1992. 

13 

ATSDR.  Toxicoloaical  Profile  for  ':  Aoencv  for  Toxic  Substances  arxl  Disease  Reoistrv.  U.S.  Public  Health  Service. 

The  ATSDR  profile  for  the  chemical  of  interest  was  used  as  a  source  of  this  vcUue. 

14.a.  -  14.1 

USEPA  Test  Methods  for  EveUuating  Solid  Waste.  SW-846,  Third  Edition  (Revision  0),  November  1986. 

15.a.  -  15.d.  GukJo  to  Environmental  Analytical  Methods,  Robert  E.  Wagner,  editor;  Genium  Publishing  Corporation,  Schenectady,  NY;  1992. 


16 

From  CLP  Statement  of  Work  lor  Inorganic  Analytes.  8/90,  Document  Number  ILM01 .1 

17 

St2uxJard  Methods  lor  the  Examination  of  Water  and  Wastewater,  17th  edition;  Water  Environment  Federation. 

18 

Federal  Register  40  CFR  141 :23:3579  (January  30, 1991). 

19 

USEPA  Method  1613. 

20 

U.S.  Department  of  Defense,  1989 

21 

U.S.  EPA  Draft  HeaHh  Advisory  lor  Methyl  t-Butyl  Ether,  1989. 

22 

Oregon  Department  of  Environmental  Ojakty,  Development  of  (xenehc  Son  Cleanup  Levels  Based  On  Analysis  Of  The  Leachate  Pathway.  May  12. 1 992. 

23 

See  /^pperxkx  G:  Appication  of  SESOIL  Model 

24 

Handbook  of  Environmental  Data  on  Oganic  Chemcals.  2rKj  edition,  Karel  Verschueren;  Van  Nostrand  Remhold  Co.  Inc.,  NY;  1983.  Reference  * 

25 

Compiation  of  Odor  and  Taste  Threshold  Values  Data.  F.A.  Fazzalari,  editor;  ASTM  Data  Sennce  DS46A;  1978. 
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References  used  in  calculating  Method  3  Risk 


Reference  # 

Description 

27 

USEPA,  1992.  "Reference  Guide  to  Odor  Thresholds  for  Hazardous  Air  Pollutants  Listed  in  the  Clean  Air  Act  Amendment  of  1990", 

U.S.  Environmental  Protection  Agency;  Office  of  Research  and  Development,  EPA/600/R-92/047;  Washington,  D.C.,  March  1992. 

28 

USEPA,  1992.  "Indoor  Air  Quality  Database  for  Organic  Compounds",  U.S.  Environmental  Protection  Agency;  Research  Triangle  Park,  NC,  February  1992. 

29 

Risk  Reduction  Engineering  Laboratory  (RREL)  Treatability  Database,  Version  4,0. 

30 

U.S.  Department  of  Defense,  1991.  "Defense  Priority  Model  Users  Manual",  FY  1992  version;  Washington,  D.C. 

31 

Characterizing  Risks  Posed  by  Petroleum  Contaminated  Sites:  Implementation  of  MassDEP  VPH/EPH  Approach  (MassDEP,  2002) 

Updated  Petroleum  Hydrocarbon  Fraction  Toxicity  Values  for  the  VPH/EPH/APH  Methodology  (MassDEP,  November  2003). 

32 

Chemical  Health  Effects  Assessment  Methodology  and  the  Method  to  Derive  Allowable  Ambient  Limits  (CHEM/AAL).  ORS  Report  90-1 . 

33 

OSHA  Documentation  of  TLV  -TWA 

34 

from  a  summary  table  in  Tsedash  Zewdie 

35 

Conversion  of  the  oral  Cancer  Slope  Factor  to  the  inhalation  Unit  Risk,  using  the  equation:  Slope  Factor  x  Ventilation  Rate  x  Constant  /  Body  Weight 
(CSF  X  V  X  C)/BW  =  (CSF  x  20  m^/day  x  0.001  mg/pg)  /  70  kg 

36 

From  Texas  NRCC  document  for  soil  standards 

37 

Training  Workshop  for  Massachusetts  Certified  Laboratories  -  Handout  Material  -  MA  DEPDivision  of  Environmental  Analysis,  Wall  Experiment  Station  (8/21/95) 

38 

Koo  for  1,1 -Biphenyl  from  Montgomery  (Andrew  Friedmann,  ORS) 

39 

Conversion  of  the  oral  Reference  Dose  to  a  Reference  Concentration,  using  the  equation:  RfD  x  BW  /  Ventilation  Rate 
(RfD  X  BW)  /  VR  -  RfD  x  70  kg  /  (20  m^/day) 

40 

The  Subchronic  Inhalation  Reference  Concentration  for  this  chemical  is  taken  to  be  equal  to  the  chronic  value,  absent  clear  chemical-specific  information  justifying  a  higher  value.. 

41 

MA  DEP  (2004)  Perchlorate  Toxicological  Profile  And  Health  Assessment,  (http://www.mass.gov/dep/ors/files/chemical.htm) 

42 

http://chemfinder.cambridgesoft.com 

43 

http://esc.syrres.com 

44 

Toxicity  value  consistent  with  approach  presented  in  "Updated  Petroleum  Hydrocarbon  Fraction  Toxicity  Values  for  the  VPH/EPH/APH  Methodology"  MA  DEP  2003  and 
"Characterizing  Risks  Posed  by  Petroleum  Contaminated  Sites"  MA  DEP  2002. 

45 

Conversion  of  the  subchronic  Reference  Concentration  to  a  subchronic  inhalation  Reference  Dose  using  the  equation:  RfC  x  Ventilation  Rate/  Body  Weight 
(RIC  X  BW)  /  V  =  (RfC  X  70  kg)  /  20  m^/day 

46 

Conversion  of  the  Inhalation  Unit  Risk  Factor  to  an  inhalation  Cancer  Slopoe  Facotr  using  the  equation:  URF  x  Conversion  Factor  x  Body  Weight  /  Ventilation  Rate 
(URF  X  CF  X  V)  /  BW  =  (URF  X  1 000  x  20  m^/day)  /  70  kg 

47 

Calculated  according  to  the  FSG  Method  presented  in  Chapter  17  of  "The  Handbook  of  Chemical  Properly  Estimation  Methods"  by  WJ  Lyman, 

WF  Reehl,  and  DH  Rosenblatt,  1982. 

48 

Calculated  according  to  the  Hayduk-Laudie  Method  presented  in  Chapter  17  of  "The  Handbook  of  Chemical  Property  Estimation  Methods"  by  WJ  Lyman, 

WF  Reehl,  and  DH  Rosenblatt,  1 982. 

AL 

Action  Level  In  drinking  water.  See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

MMCL 

Massachusetts  Meiximum  Contaminant  Level  In  drinking  water.  310  CMR  22. 

See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

SMCL 

Secondary  Maximum  Contaminant  Level  in  drinking  water. 

See:  http://www.state.ma.us/dep/brp/dvre/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

NA 

Not  Available 

NC 

Not  Calculated. 

ORSGL 

Massachusetts  DEP  Drinking  Water  Guideline  developed  by  the  Office  of  Research  and  Standards  for  the  Drinking  Water  Program. 

See:  http://www.state.ma.us/dep/brpdws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 
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APPENDIX  K 


MassDEP  SHORTFORM  METHOD  3  RISK  CHARACTERIZATION 
RELATIVE  TO  NATIVE  SOIL  AT  RTN  3-23606 
EXCLUSIVE  OF  RTN  3-28545  AND  RTN  3-28546 


CLt:A  \  PROPERriES,  /  VC'..  //  /  Boston  Post  Road,  Suite  21 1,  Sudbury,  MA  01776 
Phone:  9~'8-443-6622  Eax:  ‘^81-577-1510  Email:  PuhiiiUi  CleanProperties.eom 


Method  3  Risk  Assessment  for  Resident  Exposed  to  Chemicals  in  Soil  -  Shortform  2006  (sf06rs) 


Index 


Tab 

EPCs 

Table  RS-1: 

CEq 

Table  RS-2: 

cNC  Eq 

Table  RS-3: 

scNC  Eq 

Table  RS-4: 

Exp 

Table  RS-5: 

Produce 

Table  RS-6: 

Chem 

Table  RS-7: 
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Resident  -  Soil:  Table  RS-2 

Equations  to  Calculate  Cancer  Risk  for  Resident  (Age  1-31  years) 


Cancer  Risk  from  Ingestion 


ELCR,„, 

LADD,„j,|.3|) 

LADDjnU  (age  group  x) 


-  LADDjnjjd.ji)  *  CSF 

=  LADD,„,(|.g)  +  LADDj„,(g.[5)  +  LADD,nj(i5.3i) 

[OHM],^i  *  IR,  *  RAF,„„,  *  EF|„,  *  ED  *  EP,  *  C 
BW,  *  AP iifcimc 


Cancer  Risk  from  Dermal  Absorption 

ELCR<fc™=  LADDj^  *  CSF 

LADDjg„,i.3,)  =  LADDj<^(,^)  +  LADDjg„,g.,5)+  LADDjjnndsjj) 

[OHM]^,  *  SA,  *  RAF,,„^  *  SAF,  *  EF^  *  ED  *  EP,  *  C 


BW.  *  AP,i 


Cancer  Risk  from  Homegrown  Produce 

ELCRpnxluce  =  LADDpro<iucc(l-3l)  *  CSF 
LADDp„,juorti-3i)  =  LADDp„,j^|^)  +  LADDpn,jut^x.,5,  +  LADDp^^i5.3,) 


,  *r,n  [OHM^il  *  PUF  *  PIR,  *  RAF^ *  EF^^, *  ED  *  EP,  *  C 

L/\UUp„,juoe(agc  X)  ~ 

BW.  ♦  APi, 


lifetime 


VlookimVersionvOSOS 


Parameter 

Value 

Units 

CSF 

OHM  specific 

(mg/kg-day)‘ 

LADD 

age/OHM  specific 

mg/kg-day 

[OHM]*,, 

OHM  specific 

mg/kg 

fR(i-«) 

100 

mg/day 

®f8-15) 

50 

mg/day 

IR(15-31) 

50 

mg/day 

12,099 

mg/day 

17,809 

mg/day 

PIR(1S-31) 

24,420 

mg/day 

RAF<..toj 

OHM  specific 

dimensionless 

RAForfcnn 

OHM  specific 

dimensionless 

^^^^^c-pfoduoe 

OHM  specific 

dimensionless 

EFiiig,dcnn 

0.412 

event/day 

EFpnxtoce 

1.00 

event/day 

ED 

1 

day/event 

EP(I-8) 

7 

years 

7 

years 

EP(15-31) 

16 

years 

C 

0.000001 

kg/mg 

BW„4,) 

17.0 

kg 

39.9 

kg 

BW(16-31) 

58.7 

kg 

AP (imedme) 

70 

years 

SA^i^) 

2431 

cm^/day 

SA(g.i5, 

4427 

cm^/day 

SA<i5j1) 

5653 

cm* /day 

SAF(j^ 

0.35 

mg/cm* 

SAF(8.JJJ 

0.14 

mg/cm* 

SAF(,j.31) 

0.13 

mg/cm* 

PUF 

OHM  specific 

(mg/mgXmg/mg)‘ 
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Sheet  C 


Resident  -  Soil:  Table  RS-3 

Equations  to  Calculate  Chronic  Noncancer  Risk  for  Resident  Child  (Age  1-8  years) 


Chronic  Noncancer  Risk  from  Ingestion 


HQing  = 


ADDjn^ 

RfD 


ADDjng 


[OHM], oil  *  IR  *  RAF„,,„,  *  EFi„,  *  ED  *  EP  *  C 
BW*  AP 


Chronic  Noncancer  Risk  from  Dermal  Absorption 

^Qderm 

^^^ine.denn 

RfD 

ADDj  - 

[OHM],oi,  *  SA  *  RAF„o.je™  *  SAP  *  EPde™  *  ED  *  EP  *  C 

BW*  AP 

Chronic  Noncancer  Risk  from  Homegrown  Produce 


ttQproduce 


ADD, 


produce 


RfD 


[OHM, Oil]  *  PUF  *  PIR  *  RAFpo^duce  *  *  ED  *  EP  *  C 

^produce 

BW*  AP 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHMl^iU 

OHM  specific 

mg/kg 

IR 

100 

mg/day 

PER 

12,099 

mg/day 

RAPnc-ing 

OHM  specific 

dimensionless 

OHM  specific 

dimensionless 

^AF,jj.pnx)nce 

OHM  specific 

dimensionless 

^l*iD)wJain 

0.412 

event/day 

^Ppwduee 

1.00 

event/day 

^Pcyanide 

1.00 

event/day 

ED 

1 

day/event 

EP 

7 

years 

^^tganide 

1 

day 

c 

0.000001 

kg/mg 

BW 

17.0 

kg 

AP 

7 

year 

1 

day 

SA 

2431 

cm^/  day 

SAP 

035 

mg/cm^ 

PUF 

OHM  specific 

(mg/mgXmg/mg)'‘ 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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•Sheet:  cNC  Kq 


Resident  -  Soil:  Table  RS-4 

Equations  to  Calculate  Subchronic  Noncancer  Risk  for  Resident  Child  (Age  1-2  years) 


Subchronic  Noncancer  Risk  from  Ingestion 


HQ.„,= 


ADDint 

R^$obdir«)ic 


ADD,„,  = 


[OHM]^,i  *  IR  *  RAF^-,„,  ♦  EF,„,  *  ED  *  EP  *  C 
BW*  AP 


Subchronic  Noncancer  Risk  from  Dermal  Absorption 

HQilcrm  - 

ADDjCTni 

^^suhchronic 

lOHM]^,  *  SA  *  RAF„,^  ♦  SAF  *  *  ED  ♦  EP  *  C 

AL'Lldernt  “ 

BW*  AP 

Subchronic  Noncancer  Risk  from  Homegrown  Produce 


i^Qpfoduce  “ 


ADDprixlticc 

i^f^suhchrooic 


ADDpfjjm,.  — 


[QHM^i]  *  PUF  *  PIR  *  *  ED  *  EP  *  C 

BW*AP 


VIookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

lOHM]^ 

OHM  specific 

mg/kg 

IR 

100 

mg/day 

PIR 

10,900 

mg/day 

RAF„.j^ 

OHM  specific 

dimensionless 

RAF,«^ta„ 

OHM  specific 

dimeiuionless 

®^^^^oc-produc< 

OHM  specific 

dimensionless 

^Ping,denn 

0.714 

event/day 

1.00 

event/day 

EPcymide 

1.00 

event/day 

ED 

1 

day/event 

EPcyioide 

1 

day 

EP 

0.577 

years 

C 

0.000001 

kg/mg 

BW 

10.7 

kg 

AP 

0.577 

year 

^^cywide 

1 

day 

SA 

1670 

cm^/day 

SAF 

0.35 

mg/cm^ 

PUF 

OHM  specific 

(mg/mgXmg/mg)'' 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Resident  -  Soil:  Table  RS-5  viookup  version  v0808 

Definitions  and  Exposure  Factors 
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Resident  “  Soill  Table  RS-6  VIewkup  version  vOSOS 

Homegrown  Produce  Ingestion  Rate 
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Construction  Worker  -  Soil;  Table  CW-2 

Equations  to  Calculate  Cancer  Risk  for  Construction  Worker 


Cancer  Risk  from  Ingestion 


ELCRjng  —  LADDj„g  *  CSForal 


LADDjpg  — 


EPC  *  IR  *  RAFcing  *  EF  *  EDjng  *  EP  *  Cl 
BW  *  AP^feUme 


Cancer  Risk  from  Dermal  Absorption 

ELCRjerm  =  LADD(iern,  *  CSFojai 


LADD^jerjn  — 


EPC  *  SA  *  AF  *  RAFe.denn  *  EF  *  EDderm  *  EP  *  Cl 
BW  *  AP,ifeu„e 


Cancer  Risk  from  Particulate  Inhalation  -  Gastrointestinal  Absorption 

ELCRinh.oi  =  LADDa,h.Gi  *  CSFopji 

LADD.„h.Gi  ^  EPC  *  RCAFi„,.gi  *  PM.q  *  *  RAFe_i„g  *  EF  *  EDj^  *  EP  *  C2  *  C3  *  C4 

BW  *  APiifelime _ _ 


Cancer  Risk  from  Particulate  Inhalation  -  Pulmonary  Absorption 

ELCR,„h  =  LADDi„,*  CSFi^alaUon 


LADD  = 


EPC  *  RCAFinh  *  PM  10  *  VRwort  *  RAFcinh  *  EF  *  EDu,h  *  EP  *  C2  *  C3  *  C4 
BW  *  AP|ife,i„,e 


Parameter 

Value 

Units 

CSF 

OHM-specific 

(mg/kg-day)'' 

LADD 

age/OHM-specific 

mg/kg-day 

EPC 

OHM-specific 

mg/kg 

IR 

100 

rog/day 

RAF(j,jqg 

OHM-specific 

dimensionless 

^^■AJ^c-denn 

OHM-specific 

dimensionless 

RAF^ 

OHM-specific 

dimensionless 

EF 

0.714 

event/day 

&  derm 

1 

day/event 

EDjnh 

0.333 

day/event 

EP 

182 

days 

Cl 

I.OE-06 

kg/mg 

C2 

l.OE-09 

kg/ng 

C3 

1440 

min/days 

C4 

1.0E-03 

m^/L 

BW 

58.0 

kg 

APoifeUme) 

25450 

days 

VRwofk 

60 

L/min 

AF 

0.29 

mg/crn^ 

SA  ^ 

3473 

cm^/day 

RCAFjji^gi 

1.5 

dimensionless 

RCAFk,i 

0.5 

dimensionless 

PMio  -f 

R  m  -  60 

pg/m"* 

3  of  6 


Sheet:  C  liq 


Vlookup  Version  v0808 


Construction  Worker  -  Soil:  Table  CW-3 

Equations  to  Calculate  Noncancer  Risk  for  Construction  Worker 


Noncancer  Risk  from  Ingestion 


HQ„ 


ADD 


in£ 


RfD, 


oral-subchrnnic 


ADD,„,  =- 


EPC  *  IR  *  RAF^..in,  *  EF  *  ED,„g  *  EP  *  Cl 


BW  •  AP„, 


Noncancer  Risk  from  Dermal  Absorption 


HQdCTTI)  = 


ADD, 


derm 


RfD, 


oral-suhdnxtftic 


ADD,! 


EPC  •  SA  *  AF  *  RAF^.dmn  *  EF  *  EDj,^  *  EP  •  Cl 


BW  *  AP„, 


Noncancer  Risk  from  Particulate  Inhalation  -  Gastrointestinal  Absorption 


HQ„ 


add, 


RfD, 


ADD,„i,^i  -  - 


oral'subdtfonic 


EPC  *  RCAF,„h  „  *  PM,o  *  VR,^  *  RAF„,,„,  *  EF  *  ED,,^  *  EP  *  C2  *  C3  *  C4 


BW  •  AP„, 


Noncancer  Risk  from  Particulate  Inhalation  -  Pulmonary  Absorption 


HQ,„b=- 


ADD 


R  fD  s  ubciiixmic 


ADDinl,  - 


EPC,„,  •  RCAF„,  *  PM,o  »  *  RAF„,,„t  *  EF  *  EDi„h  *  EP  *  C2  *  C3  *  C4 
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Parameter 

Value 
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EPC 
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mg/kg 
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PMIO 

60 

pg/m’ 

Cyanide  can  cause  a  significant  health  risk  from  a  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Indenod  ,2.3-cd)pyrene  2.7E-01  8.9E-10  5.3E-10  1.4E-09  4.1E-07  2.4E-07  6.5E-07  8.9E-08  4.4E-08  1.3E-07 

i:)ibenzo(a,h)anthracene  2.5E-01  8.3E-09  4.9E-09  1.3E-08  3.8E-07  2.2E-07  6.0E-07  8.3E-08  4.1E-08  1.2E-07 

Benzo(g.h,i)perylene  4.2E-01  8.2E-07  1.9E-06  2.7E-06  1.8E-07  3.4E-07  5.2E-07 


Trespasser  -  Soil:  Table  TS-2 

Equations  to  Calculate  Cancer  Risk  for  a  Trespasser  (Age  11-18  years) 


Cancer  Risk  from  Ingestion 


EIjCR,„(,  =  LADDi„g  *  CSF 


LADDi„g  = 


[OHM]„i,  *  IR  *  RAFe.i„,  *  EFi„p  *  ED  *  EP  *  C 
BW  *  AP„fe,i„,e 


Cancer  Risk  from  Dermal  Absorption 

ELCR(iemi=  LADDdeim  *  CSF 


LADDdenn  - 


[OHM],„;i  *  SA  *  RAF,^^  *  SAF  *  EF^  *  ED  *  EP  *  C 
BW  *  AP|ife,i„,e 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

CSF 

OHM  specific 

(mgflcg^ay)" 

LADD 

age/OHM  specific 

mg/kg-day 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAFc-ing 

OHM  specific 

dimensionless 

RAFe^ 

OHM  specific 

dimensionless 

FF.  . 

^  ing.denii 

0.164 

evcnt/day 

ED 

1 

day/event 

EP 

7 

years 

C 

0.000001 

kg/mg 

BW 

50.7 

kg 

APdifeUroe) 

70 

years 

SA 

2940 

cm^/day 

SAF 

0.14 

mg/cm^ 
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Trespasser  -  Soil:  Table  TS-3 

Equations  to  Calculate  Chronic  Noncancer  Risk  for  a  Trespasser  (Age  11-18  years) 


Chronic  Noncancer  Risk  from  Ingestion 


HQ.g  = 


ADD.ne 

RfD 


ADD^j,  = 


[OHM],„|  ♦  IR  *  RAF^..„.  *  EF.„„  *  ED  *  EP  *  C 
BW*  AP 


Chronic  Noncancer  Risk  from  Dermal  Absorption 

HQdam  — 

^^t^ine.dcTTTi 

RfD 

A  HIT.  — 

[OHM],„,  *  SA  *  RAF^^^  *  SAF  *  EFj.^  *  ED  ♦  EP  *  C 

BW*  AP 

VIookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

[OHM]^ 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAF 

oC'inft 

OHM  specific 

dimensionless 

OHM  specific 

dimensionless 

^^iog,denD 

0.164 

event/day 

1.00 

event/day 

ED 

1 

day/event 

EP 

7 

years 

EPcyukfe 

1 

day 

C 

0.000001 

kg/mg 

BW 

50.7 

•tg 

AP 

7 

year 

^^cyanidc 

1 

day 

SA 

2940 

cm^/  day 

SAF 

0.14 

mg/cm^ 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk 
is  calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Trespasser  -  Soil:  Table  TS-4 

Equations  to  Calculate  Subchronic  Noncancer  Risk  for  a  Trespasser  (Age  11-12  years) 


Vlookup  Version  v0808 


Parameter 

Value 

Units 

RfD 

OHM  specific 

mg/kg-day 

ADD 

OHM  specific 

mg/kg-day 

OHM  specific 

mg/kg 

IR 

50 

mg/day 

RAFnc-iog 

OHM  specific 

dimensionless 

RAFncKfam 

OHM  specific 

dimensionless 

RFiti|.deini 

0.286 

event/day 

RPcjanide 

1.00 

event/day 

ED 

1 

day/event 

^^cyanidc 

1 

day 

EP 

0.577 

years 

C 

0.000001 

kg/mg 

BW 

40.3 

kg 

AP 

0.577 

year 

APcyanide 

1 

day 

SA 

2477 

cm^/day 

SAP 

0.14 

mg/cm^ 

Subchronic  Noncancer  Risk  from  Ingestion 

ADDi„„ 

HQi„g=  — 

^^^subchronic 

[OHMlsoi,  *  IR  ♦  RAF„c.i„.  *  EFin,  *  ED  *  EP  *  C 

AUUing  — 

BW*  AP 

Subchronic  Noncancer  Risk  from  Dermal  Absorption 

^^^derai 

^^^subdironic 

Ann.  - 

[OHM], oil  *  SA  *  RAF„e.denn  *  SAF  *  EFdenn  *  ED  *  EP  *  C 

BW  *  AP 

Cyanide  can  cause  a  significant  health  risk  from  one-time  exposure  to  concentrations  that  are  often  found  in  the  environment.  As  such,  risk  is 
calculated  for  a  single  exposure.  Thus,  for  cyanide,  the  exposure  frequency  (EF)  is  1  event/day,  while  both  the  exposure  period  (EP)  and 
averaging  period  (AP)  are  1  day. 
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Trespasser  -  Soil:  Table  TS-5  viookup  Version  v0808 

Definitions  and  Exposure  Factors 
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Trespasser  -  Soil:  Table  TS-6  viookup  version  vosos 

Chemical-Specific  Data 
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Relative  Absorption  Factors  (RAFs) 

Soil  Air' 

Chronic  Chronic  Subchronic  Subchronic  Cancer  Cancer  Subchronic  Cancer 

Ingestion  Dermal  Ingestion  Dermal  Ingestion  Dermal  Inhalation  Inhalation 
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References  used  in  calculating  Method  3  Risk 


Reference  # 

Description 

1 

1a 

U.S.  EPA.  Integrated  Risk  Information  System  (IRIS).  On-line  search:  current  as  of  January  10,  2007. 

The  oral  cancer  slope  factor  for  a  mix  of  2.4-  and  2,6-  Dinitrotokiene  (from  IRIS)  has  been 
used  as  the  cancer  slope  factor  equivalent  for  pure  2,4-Dinitrotoluene. 

lb 

1c 

Id 

1e 

The  chronic  oral  RID  lor  1 ,2- Dichlorobenzene  has  been  used  as  the  chronic  oral  RfD  equivalent  lor  1 ,3-Dichlorobenzene  and  1 ,4-Dichlorobenzene. 

IRIS  lists  two  oral  RfDs,  one  for  food  and  one  for  water  exposure.  The  more  conservative  is  used  here. 

The  chronic  oral  RID  (from  IRIS)  has  been  used  here  as  a  subchronic  oral  RID  equivalent. 

This  Cancer  Slope  Factor  or  Unit  Risk  lor  benzo(a)pyrene  (from  IRIS)  has  been  applied  to  the  seven  PAH  compounds  which  are  designated  as 
category  A.  B1,  B2  or  C  carcinogens. 

If 

ig 

1h 

11 

This  value  (Be  Oral  CSF  of  4.3  kg-day/mg)  was  recently  withdrawn  form  IRIS,  although  many  consultants  may  continue  to  use  It,  lacking  any  new  information. 

The  chronic  oral  Reference  Dose  for  DDT  has  been  adopted  for  DDD  and  DDE  as  well. 

The  chronic  RfC  lor  Cr  VI  was  used  lor  CR  III  rather  than  the  old,  withdrawn  HEAST  value  of  2E-6  mg/m3,  which  would  imply  that  Cr  III  Is  50  times  more  toxic  than  Cr  VI. 

The  subchronic  RID  is  based  upon  the  subchronic  toxicity  data  that  is  the  basis  of  the  chronic  RfD  presented  in  the  IRIS  file. 

1) 

Ik 

2 

2a 

The  subchronic  RIC  is  set  equal  to  the  chronic  RfC  based  on  information  about  subchronic  toxicity  presented  in  the  IRIS  file. 

The  subchronic  RIC  is  set  equal  to  a  multiple  (often,  but  not  always  10)  of  the  chronic  RfC  based  on  information  about  subchronic  toxicity  presented  in  the  IRIS  file. 

U.S.  EPA  Health  Effects  Assessment  Summary  Tables  (HEAST),  Annual  FY-1992.  (OERR  9200.6-303  (92-1),  NTIS  No.  PB92-921 199)  January/July  1992. 

This  subchronic  oral  RID  (from  HEAST)  lor  1,2-Dichlorobenzene  has  been  used  as  the 
subchronic  oral  RfD  equivalent  for  1 ,3-  and  1 ,4-  Dichlorobenzene. 

2b 

2c 

The  subchronic  RfC  is  set  equal  to  a  multiple  (often,  but  not  always  10)  of  the  chronic  RfC  based  on  Information  about  subchronic  toxicity  presented  in  HEAST. 

This  Cancer  Slope  Factor  or  Unit  Risk  was  taken  from  a  fact  sheet  distributed  by  the  U.S.  EPA  Superfund  Health  Risk  Technical  Support  Center  at 

ECAO-Cincinnati,  current  as  of  September  2,  1 992. 

2d 

This  value  has  been  withdrawn  from  HEAST,  although  many  consultants  may  continue  to  use 
it,  lacking  any  new  information.  Consult  HEAST  for  any  additional  information. 

2e 

2f 

2g 

from  Table  2  of  HEAST,  calculated  by  an  alternative  method. 

The  chronic  Reference  Concentration  for  1 ,2-dichlorobenzone  has  been  used  lor  1 ,3  dichlorobenzene. 

The  subchronic  oral  RfD  for  DDT  has  been  adopted  for  DDE  and  DDD  as  well. 

3 

CHEM/AAL 

4 

Developed  for  the  Risk  Assessment  ShorlForm  -  Residential  Scenario  (MA  DEP,  1992)  by  MA  DEP  staff.  Documentation  of  this  value  may  be  found 
in  that  document. 

4a 

This  one-time  allowable  intake  lor  cyanide  was  devetoped  by  MA  DEP  staff.  See  documentation  on-line  at  httpy/www.state.ma.us/dep/ors/files/cn_soil.htm 

5 

This  value  was  developed  by  MA  DEP  ORS  AirA/Vater  Toxics  staff. 

6 

6a 

6b 

US  EPA  Soil  Screening  Guidance:  Technical  Background  Document,  EPA/540/R95/128,  May  1996 

Measured  Koc  from  the  SSL  Guidance,  Table  39 

Calculated  Koc  from  the  SSL  Guidance,  Table  39 

10 

Owen.  1990.  ‘Literature  Derived  Absorption  Coefficients  for  39  Chemicals  via  Oral  and  Inhalation  Routes  of  Exposure';  Regulatory  Toxicology 
and  Pharmacology;  pp.  237-252;  November,  1990. 

11 

United  States  Environmental  Protection  Agency  (USEPA),  1986.  "Superfund  Public  Healih  Evaluation  Manual";  U.S.  Environmental  Protection  Agency 
;  Office  of  Emergency  and  Remedial  Response,  EPA/540/1 -86/060  (OSWER  Directive  9285.4-1);  Washington,  D.C.,  Oct 

12 

USEPA,  1992.  ‘Dermal  Exposure  Assessment:  Principles  and  Applications';  U.S.  Environmental  Protection  Agency;  Office  of  Research  and  Development, 

EPA/600/8-91/01  IB;  Washington,  D.C.,  January  1992. 

13 

ATSDR.  Toxicolooical  Profile  for  Aoencv  for  Toxic  Substances  and  Disease  Reqistrv.  U.S.  Public  Health  Service. 

The  ATSDR  profile  lor  the  chemical  of  interest  was  used  as  a  source  of  this  value. 

14.a.- 14.1 

USEPA  Test  Methods  lor  Evaluating  Solid  Waste,  SW-846,  Third  Edition  (Revision  0),  November  1986. 

15.a.  -  15.d. 

Guide  to  Environmental  /Analytical  Methods.  Robert  E.  Wagner,  editor;  Genium  Publishing  Corporation.  Schenectady,  NY;  1992. 

16 

From  CLP  Statement  of  Work  lor  Inorganic  Analytes,  8/90,  Document  Number  ILM01 .1 

17 

Standard  Methods  for  the  Exeunination  of  Water  and  Wastewater,  17th  edition;  Water  Environment  Federation. 

18 

Federal  Register  40  CFR  14153:3579  (January  30,  1991). 

19 

USEPA  Method  1613. 

20 

U.S.  Department  of  Defense,  1989 

21 

U.S.  EPA  Draft  Health  Advisory  lor  Methyl  t-Butyl  Ether,  1989. 

22 

Oregon  Department  of  Environmental  Quality,  Development  of  Generic  Soil  Cleanup  Levels  Based  On  Analysis  Of  The  Leachate  Pathway,  May  12. 1992. 

23 

See  /Appendix  G:  Application  of  SESOIL  Model 

24 

Handbook  of  Environmental  Data  on  Organic  Chemicals.  2nd  edition.  Karel  Verschueren:  Van  Nostrand  Reinhold  Co.  Inc.,  NY;  1983.  Reference  # 

25 

Oxnpilation  of  Odor  and  Taste  Threshold  Values  Data,  F.A.  Fazzalan.  editor;  ASTM  Data  Service  DS48A:  1978. 
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References  used  in  calculating  Method  3  Risk 


Reference  # 

Description 

27 

USEPA,  1992.  "Reference  Guide  to  Odor  Thresholds  for  Hazardous  Air  Pollutants  Listed  in  the  Clean  Air  Act  Amendment  of  1990", 

U.S.  Environmental  Protection  Agency;  Office  of  Research  and  Development,  EPA/600/R-92/047;  Washington,  D.C.,  March  1992. 

28 

USEPA,  1992.  "Indoor  Air  Quality  Database  for  Organic  Compounds",  U.S.  Environmental  Protection  Agency;  Research  Triangle  Park,  NC,  February  1992. 

29 

Risk  Reduction  Engineering  Laboratory  (RREL)  Treatability  Database,  Version  4.0. 

30 

U.S.  Department  of  Defense,  1991.  "Defense  Priority  Model  Users  Manual",  FY  1992  version;  Washington,  D.C. 

31 

Characterizing  Risks  Posed  by  Petroleum  Contaminated  Sites:  Implementation  of  MassDEP  VPH/EPH  Approach  (MassDEP,  2002) 

Updated  Petroleum  Hydrocarbon  Fraction  Toxicity  Values  for  the  VPH/EPH/APH  Methodology  (MassDEP,  November  2003). 

32 

Chemical  Health  Effects  Assessment  Methodology  and  the  Method  to  Derive  Allowable  Ambient  Limits  (CHEM/AAL).  ORS  Report  90-1. 

33 

OS  HA  Documentation  of  TLV  -TWA 

34 

from  a  summary  table  in  Tsedash  Zewdie 

35 

Conversion  of  the  oral  Cancer  Slope  Factor  to  the  inhalation  Unit  Risk,  using  the  equation:  Slope  Factor  x  Ventilation  Rate  x  Constant  /  Body  Weight 
(CSF  X  V  X  C)/BW  =  (CSF  x  20  m^/day  x  0.001  mg/pg)  /  70  kg 

36 

From  Texas  NRCC  document  for  soil  standards 

37 

Training  Workshop  for  Massachusetts  Certified  Laboratories  -  Handout  Material  -  MA  DEPDivisien  of  Environmental  Analysis,  Wall  Experiment  Station  (8/21/95) 

38 

Koc  for  1 ,1 -Biphenyl  from  Montgomery  (Andrew  Friedmann,  ORS) 

39 

Conversion  of  the  oral  Reference  Dose  to  a  Reference  Concentration,  using  the  equation:  RfD  x  BW  /  Ventilation  Rate 
(RfD  X  BW)  /  VR  =  RfD  x  70  kg  /  (20  m^/day) 

40 

The  Subchronic  Inhalation  Reference  Concentration  for  this  chemical  is  taken  to  be  equal  to  the  chronic  value,  absent  clear  chemical-specific  information  justifying  a  higher  value.. 

41 

MA  DEP  (2004)  Perchlorate  Toxicological  Profile  And  Health  Assessment,  (http://www.mass.gov/dep/ors/files/chemical.htm) 

42 

http://chemfinder.cambridgesoft.com 

43 

http://esc.syrres.com 

44 

Toxicity  value  consistent  with  approach  presented  in  "Updated  Petroleum  Hydrocarbon  Fraction  Toxicity  Values  for  the  VPH/EPH/APH  Methodology"  MA  DEP  2003  and 
"Characterizing  Risks  Posed  by  Petroleum  Contaminated  Sites"  MA  DEP  2002. 

45 

Conversion  of  the  subchronic  Reference  Cencentration  to  a  subchronic  inhalation  Reference  Dose  using  the  equation:  RfC  x  Ventilation  Rate/  Body  Weight 
(RfC  X  BW)  /  V  =  (RfC  X  70  kg)  /  20  m^/day 

46 

Conversion  of  the  Inhalation  Unit  Risk  Factor  to  an  inhalation  Cancer  Slopoe  Facotr  using  the  equation:  URF  x  Conversion  Factor  x  Body  Weight  /  Ventilation  Rate 
(URF  X  CF  X  V)  /  BW  =  (URF  x  1000  x  20  m^/day)  /  70  kg 

47 

Calculated  according  to  the  FSG  Method  presented  in  Chapter  17  of  "The  Handbook  of  Chemical  Property  Estimation  Methods"  by  WJ  Lyman, 

WF  Reehl,  and  DH  Rosenblatt,  1982. 

48 

Calculated  according  to  the  Hayduk-Laudie  Method  presented  in  Chapter  17  of  "The  Handbook  of  Chemical  Property  Estimation  Methods"  by  WJ  Lyman, 

WF  Reehl,  and  DH  Rosenblatt,  1 982. 

AL 

Action  Level  in  drinking  water.  See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

MMCL 

Massachusetts  Maximum  Contaminant  Level  in  drinking  water.  310  CMR  22. 

See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

SMCL 

Secondary  Maximum  Contaminant  Level  in  drinking  water. 

See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 

NA 

Not  Available 

NC 

Not  Calculated. 

ORSGL 

Massachusetts  DEP  Drinking  Water  Guideline  developed  by  the  Office  of  Research  and  Standards  for  the  Drinking  Water  Program. 

See:  http://www.state.ma.us/dep/brp/dws/dwspubs.htm  for  the  current  list  of  Massachusetts  Drinking  Water  Standards  &  Guidelines 
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APPENDIX  L 


PUBLIC  NOTIFICATION  LETTERS 


CLH  i\  PROPERTIES,  ESC.,  Ill  Boston  Post  Road,  Suite  211,  Sudbury,  M  i  0!  776 
Phone:  *l~'S-443-6622  Eax:  '^HI-5'^7-1510  Email:  Puh!ic(a  ClcanProperties.coni 


•V 


/Clean  Properties. 

Environmental  Assessment  &  Cleanup 


u 

c 


1 1 1  Boston  Post  Road,  Suite  21 1 

Sudbury,  MA  01776 
Phono:  97S-443-6622 
Fax:  7X1-577-1510 
Email:  publicfeCleanProDerties.com 


July  1,2011 


Hon.  Joseph  A.  Curtatone,  Mayor 
City  of  Somerville  Office  of  the  Mayor 
93  Highland  Avenue 
Somerville,  MA  02143 

Re:  Partial  Response  Action  Outcome  (RAO)  Statement 

515  Somerville  Avenue,  Somerville,  Massachusetts 
RTN  3-23606  (ACOP-NE-09-3E009) 

and 

Response  Action  Outcome  (RAO)  Statements 

RTN  3-28545  (ACOP-NE-09-3E009)  and  RTN  3-28546 

and 

Immediate  Response  Action  (IRA)  Completion  Statements 
RTN  3-28545  (ACOP-NE-09-3E009)  and  RTN  3-28546 

and 

Release  Abatement  Measure  (RAM)  Completion  Statement 
RTN  3-23606 

Dear  Mayor  Curtatone: 

On  behalf  of  World  115  Nominee  Trust,  the  owner  of  the  above-referenced  property  (Property),  Clean 
Properties,  Inc.,  is  notifying  you  of  the  availability  of  a  RAO  for  the  above-referenced  disposal  sites  (RTN  3- 
28545,  RTN  3-28546,  and  RTN  3-23606),  pursuant  to  the  Massachusetts  Contingency  Plan  (MCP),  310  CMR 
40.0000. 

Copies  of  the  complete  submittal  can  be  reviewed  at  the  Massachusetts  Department  of  Environmental  Protection, 
Bureau  of  Waste  Site  Cleanup,  Northeast  Regional  Office,  205B  Lowell  Street,  Wilmington,  MA  0 1 887.  Copies 
of  the  submittal  also  are  being  filed  with  the  Public  Involvement  Plan  (PIP)  Document  Repositories,  including 
the  Main  Branch  of  the  Somerville  Public  Library  and  the  offices  of  Clean  Properties,  Inc.,  at  1 1 1  Boston  Post 
Road,  Suite  211,  Sudbury,  MA  01776. 

A  Class  A-2  RAO  documents  the  reduction  of  contaminant  concentrations  at  the  Sites  of  RTN  3-28545  and  RTN 
3-28546  and  most  of  RTN  3-23606  to  a  Condition  of  No  Significant  Risk  as  demonstrated  by  Method  3  Risk 
Characterizations.  A  small  area  of  RTN  3-23606  where  asbestos-containing  soil  is  isolated  beneath  clean  cover 
is  not  covered  by  the  current  RAO.  It  is  anticipated  that  closure  for  that  approximately  1 ,200-square-foot  area 
will  be  documented  by  a  separate  RAO  within  the  next  month. 

If  you  have  any  questions,  please  feel  free  to  contact  us  at  978-443-6622. 

Very  truly  yours, 

CLEAN  PROPERTIES,  INC. 


cc:  MassDEP 


Marcia  J.  Berger,  P.E.,  L.S.P. 
President 
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1 1 1  Boston  Post  Road.  Suite  21 1 
Sudbury,  MA  01776 


Plionc;  978-443-6622 
Fax:  781-577-1510 


Environmental  Assessment  &  Cleanup 


Email;  public(a.CleanPror)erties.com 


July  1,2011 


Ms  Paulette  Renault  Caragianes,  Director 
Somerville  Health  Department 
50  Evergreen  Avenue,  City  Hall  Annex 
Somerville,  MA  02143 

Re:  Partial  Response  Action  Outcome  (RAO)  Statement 


5 1 5  Somerville  Avenue,  Somerville,  Massachusetts 
RTN  3-23606  (ACOP-NE-09-3E009) 

and 

Response  Action  Outcome  (RAO)  Statements 

RTN  3-28545  (ACOP-NE-09-3E009)  and  RTN  3-28546 

and 


Immediate  Response  Action  (IRA)  Completion  Statements 
RTN  3-28545  (ACOP-NE-09-3E009)  and  RTN  3-28546 

and 

Release  Abatement  Measure  (RAM)  Completion  Statement 
RTN  3-23606 


Dear  Director  Renault  Caragianes: 

On  behalf  of  World  115  Nominee  Trust,  the  owner  of  the  above-referenced  property  (Property),  Clean 
Properties,  Inc.,  is  notifying  you  of  the  availability  of  a  RAO  for  the  above-referenced  disposal  sites  (RTN  3- 
28545,  RTN  3-28546,  and  RTN  3-23606),  pursuant  to  the  Massachusetts  Contingency  Plan  (MCP),  3 10  CMR 
40.0000. 

Copies  of  the  complete  submittal  can  be  reviewed  at  the  Massachusetts  Department  of  Environmental  Protection, 
Bureau  of  Waste  Site  Cleanup,  Northeast  Regional  Office,  205B  Lowell  Street,  Wilmington,  M  A  0 1 887.  Copies 
of  the  submittal  also  are  being  filed  with  the  Public  Involvement  Plan  (PIP)  Document  Repositories,  including 
the  Main  Branch  of  the  Somerville  Public  Library  and  the  offices  of  Clean  Properties,  Inc.,  at  1 1 1  Boston  Post 
Road,  Suite  211,  Sudbury,  MA  01776. 

A  Class  A-2  RAO  documents  the  reduction  of  contaminant  concentrations  at  the  Sites  of  RTN  3-28545  and  RTN 
3-28546  and  most  of  RTN  3-23606  to  a  Condition  of  No  Significant  Risk  as  demonstrated  by  Method  3  Risk 
Characterizations.  A  small  area  of  RTN  3-23606  where  asbestos-containing  soil  is  isolated  beneath  clean  cover 
is  not  covered  by  the  current  RAO.  It  is  anticipated  that  closure  for  that  approximately  1 ,200-square-foot  area 
will  be  documented  by  a  separate  RAO  within  the  next  month. 

If  you  have  any  questions,  please  feel  free  to  contact  us  at  978-443-6622. 


Very  truly  yours, 

CLEAN  PROPERTIES,  INC. 


cc:  MassDEP 


Marcia  J.  Berger,  P.E.,  L.S.P. 
President 
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Clean  Propertiesi 

Environmental  Assessment  &  Cleanup 


1 1 1  Boston  Post  Road,  Suite  21 1 
Sudbury,  MA  01776 

Phone:  978-443-6622 
Fax:  781-577-1510 
Email:  public(aCleanProperties.corn 


July  1,2011 


Ms  Monica  R.  Lamboy,  Executive  Director 

Somerville  Office  of  Strategic  Planning  &  Community  Development 
93  Highland  Avenue 
Somerville,  MA  02143 

Re:  Partial  Response  Action  Outcome  (RAO)  Statement 

515  Somerville  Avenue,  Somerville,  Massachusetts 
RTN  3-23606  (ACOP-NE-09-3E009) 

and 

Response  Action  Outcome  (RAO)  Statements 

RTN  3-28545  (ACOP-NE-09-3E009)  and  RTN  3-28546 

and 

Immediate  Response  Action  (IRA)  Completion  Statements 
RTN  3-28545  (ACOP-NE-09-3E009)  and  RTN  3-28546 

and 

Release  Abatement  Measure  (RAM)  Completion  Statement 
RTN  3-23606 

Dear  Director  Lamboy: 

On  behalf  of  World  115  Nominee  Trust,  the  owner  of  the  above-referenced  property  (Property),  Clean 
Properties,  Inc.,  is  notifying  you  of  the  availability  of  a  RAO  for  the  above-referenced  disposal  sites  (RTN  3- 
28545,  RTN  3-28546,  and  RTN  3-23606),  pursuant  to  the  Massachusetts  Contingency  Plan  (MCP),  3 10  CMR 
40.0000. 

Copies  of  the  complete  submittal  can  be  reviewed  at  the  Massachusetts  Department  of  Environmental  Protection, 
Bureau  of  Waste  Site  Cleanup,  Northeast  Regional  Office,  205B  Lowell  Street,  Wilmington,  MA  0 1 887.  Copies 
of  the  submittal  also  are  being  filed  with  the  Publie  Involvement  Plan  (PIP)  Document  Repositories,  including 
the  Main  Branch  of  the  Somerville  Public  Library  and  the  offices  of  Clean  Properties,  Inc.,  at  1 1 1  Boston  Post 
Road,  Suite  21 1,  Sudbury,  MA  01776. 

A  Class  A-2  RAO  documents  the  reduction  of  contaminant  concentrations  at  the  Sites  of  RTN  3-28545  and  RTN 
3-28546  and  most  of  RTN  3-23606  to  a  Condition  of  No  Significant  Risk  as  demonstrated  by  Method  3  Risk 
Characterizations.  A  small  area  of  RTN  3-23606  where  asbestos-containing  soil  is  isolated  beneath  clean  cover 
is  not  covered  by  the  eurrent  RAO.  It  is  anticipated  that  closure  for  that  approximately  1 ,200-square-foot  area 
will  be  documented  by  a  separate  RAO  within  the  next  month. 

If  you  have  any  questions,  please  feel  free  to  contact  us  at  978-443-6622. 

Very  truly  yours, 

CLEAN  PROPERTIES,  INC. 


cc:  MassDEP 


Marcia  J.  Berger,  P.E.,  L.S.P. 
President 
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Clean  Propertiesi 

Environmental  Assessment  &  Cleanup 


1 1  1  Boston  Post  Road,  Suite  21 1 
Sudbury,  MA  01776 

Phone:  97S-443-6622 
Fax:  781-577-1510 
F.mail:  publicfajClean Proncrties.com 

July  1,2011 


Distribution  List 

Public  Involvement  Plan  (PIP) 

Re:  Partial  Response  Action  Outcome  (RAO)  Statement 

515  Somerville  Avenue,  Somerville,  Massachusetts 
RTN  3-23606  (ACOP-NE-09-3E009) 

and 

Response  Action  Outcome  (RAO)  Statements 

RTN  3-28545  (ACOP-NE-09-3E009)  and  RTN  3-28546 

and 

Immediate  Response  Action  (IRA)  Completion  Statements 
RTN  3-28545  (ACOP-NE-09-3E009)  and  3-28546 

and 

Release  Abatement  Measure  (RAM)  Completion  Statement 
RTN  3-23606  (ACOP-NE-09-3E009) 

Dear  PIP  Members: 

On  behalf  of  World  1 15  Nominee  Trust,  the  owner  of  the  above-referenced  property  (Property),  Clean 
Properties,  Inc.,  is  notifying  you  of  the  availability  of  a  RAO  for  the  above-referenced  disposal  sites  (RTN 
3-28545,  RTN  3-28546,  and  RTN  3-23606),  pursuant  to  the  Massachusetts  Contingency  Plan  (MCP),  310 
CMR  40.0000. 

Copies  of  the  complete  submittal  can  be  reviewed  at  the  Massachusetts  Department  of  Environmental 
Protection,  Bureau  of  Waste  Site  Cleanup,  Northeast  Regional  Office,  205B  Lowell  Street,  Wilmington, 
M  A  01887.  Copies  of  the  submittal  also  are  being  filed  with  the  Public  Involvement  Plan  (PIP)  Document 
Repositories,  including  the  Main  Branch  of  the  Somerville  Public  Library  and  the  offices  of  Clean 
Properties,  Inc.,  at  1 1 1  Boston  Post  Road,  Suite  211,  Sudbury,  MA  01776. 

A  Class  A-2  RAO  documents  the  reduction  of  contaminant  concentrations  at  the  Sites  of  RTN  3-28545 
and  RTN  3-28546  and  most  of  RTN  3-23606  to  a  Condition  of  No  Significant  Risk  as  demonstrated  by 
Method  3  Risk  Characterizations.  A  small  area  of  RTN  3-23606  where  asbestos-containing  soil  is  isolated 
beneath  clean  cover  is  not  covered  by  the  current  RAO.  It  is  anticipated  that  closure  for  that  approximately 
1 ,200-square-foot  area  will  be  documented  by  a  separate  RAO  within  the  next  month. 

If  you  have  any  questions,  please  feel  free  to  contact  us  at  978-443-6622. 

Very  truly  yours, 

CLEAN  PROPERTIES,  INC. 


cc:  MassDEP 


Marcia  J.  Berger,  P.E.,  L.S.P. 
President 
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